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w Ferryboats for the Hoboken Ferry. 


The ferryboats of the new type, of which 
the ‘‘ Bergen” was the forerunner, built for 
and first introduced in the New York har- 
bor by the Hoboken Land and Improvement 


Company, are growing in favor, and have| 


been adopted by other ferry companies. 
These boats have, instead of the usual side 
wheels, a propeller at each end, keyed to a 
shaft running throughout the whole length 
of the boat. Their adoption by other com- 
panies seems to indicate that these boats are 
beyond an experimental stage, and they 
will probably take the place of the side- 
wheelers, in the near future. 

The very satisfactory performance of the 
‘‘Bergen,” during a service of over two 
years, encouraged 
her projectors to 
build two more 
of the same type, 


” 


the ‘‘ Bremen” 
and the ‘‘ Ham- 
burg,” which are 


now nearing com- 
pletion in the 
company’s docks 


at Hoboken. 
They are larger 
than the ‘‘ Ber- 
gen,” whose di 


mensions, with an 
illustration of her 
engines, were 
given in our issue 
of November 24, 
1888. The ‘‘ Bre- 
men” and the 
‘“‘Hamburg” are 
exact duplicates 
of each other; 
the former is in a 
more advanced 
stage of construc- 
tion, and will soon 
take her place in 
the line of service. 

The hulls of the 
boats were 
built by T. S. 
Marvel & Co., 
Newburgh, N. Y. 
They are built of 
steel. The length 
of each over all is 
922 feet; length 
on water line, 218 
feet 6 inches; breadth over all, 62 feet; 
breadth water line, 35 feet; draught, 
light, 10 feet 6 inches; draught, loaded, 
about 11 feet; depth of hold, 17 feet. These 
boats are double-decked. The upper saloon 
is 97 feet long by 36 feet wide, and 10 feet 
high. It has a promenade hood extending 
all around it, butting against the pilot- 
houses, giving the whole a pleasing appear- 
ance. The lower saloons are 157 feet long, 
with an average width of 15 feet; height, 13 
feet. A double-stairway leads from each | 
lower saloon to the upper one. The total | 
seating capacity in each boat will accommo- | 
date about 450 persons, 

Each boat hastwo compound engines, as | 
shown in the accompanying illustrations on | 
this page and page 2. They were built by 
W.& A. Fletcher Company, North River 
Iron Works, Hoboken, N. J. 
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SHING COMPANY. 


| | 
| diameter ; low-pressure cylinders, 36 inches 


| diameter; stroke, 28 inches. Each boat is 
| provided with an independent air and circu- 
| lating pumping engine of the Blake system, 
| with conrpound steam cylinders similar in 
| general design to those furnished for the 


U. S. Battle ship ‘‘ Maine.” They are of 
‘the following dimensions: High-pressure 


cylinder, 7 inches diameter; low-pressure 
|cylinder, 14 inches diameter; stroke, 16 
|inches. These work two single-acting ver- 
‘tical air-pumps 17} inches diameter, and 14 
|inches stroke. One double-acting horizon- 
|tal circulating water cylinder, 17 inches di- 


ameter, 16 inches stroke. The whole sys- 
item is illustrated on page 2; Fig. 1 


9 


~ 


| being an elevation, and Fig. 
‘drawn on 


‘ 
« 


CoMPOUND 
for the salt-water valves in the 
circulating pump are formed in solid com- 
position plates, instead of seats driven into 
cast-iron. 


The seats 


The piston and piston rods are 
of composition, and the air and water cylin- 
ders are lined with composition. The extra 
amount of valve area permits the pumps to 
be run at a high rate of speed. 

The initial steam the main 
engines will be 125 pounds, furnished from 
two horizontal boilers, 9 feet 1 inch in diam- 
eter,.and 21 feet long. Each has two cor- 
rugated furnaces, 44 inches diameter. Total 
grate surface, 100 square feet. 


pressure in 


ure 

The diameter of the crank-shaft is 94 
inches. The cranks in each engine are set 
opposite to each other, and when the en- 
gines are coupled, the center line of cranks 


in one engine will be perpendicular to that ' experience, and the statements made, not in | 





| cally stand at 90 degrees apart. 


| thought to the foundryman. 


The boilers | 
were tested to 250 pounds hydrostatic press- 
| ; 
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} 


a plan, but | 
v larger scale than the former. | Ball engine has been decided in favor of the! dirt was not removed from the bottom of 


of the other one, so that the cranks practi- 
With this 
arrangement smoothness of running is as- 
sured, and the engines can be started from 
any position. 

Every care has been taken to promote the 
comfort and safety of the passengers, and 
these boats will add much to the popularity 
and reputation of the Hoboken Ferry. 

For the dimensions, photographs and blue- 
prints from which the illustrations have 
been made, we are indebted to W. & A. 
Fletcher Company, Blake Manufacturing 
Company, and to Capt. C. W. 
superintendent of the ferry. 


Woolsey, 


We are informed that the suit over the 
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ENGINES. 


Ball & Wood Company, of New 
the United States Circuit Court. 
_—— ope —— 
Cupola Fluxing. 
By CHARLES SMITH. 
In building a foundry, the size cupola 
to put in that will meet all possible require- 
ments has often been a subject of serious 
There are two 
sizes capable of producing such satisfactory 
results, if properly handled, that they com- 
mend themselves at once. The36-inch cupola 
—inside measurement—is easily good for 
from twenty to twenty-five tons, and the 


| 48-inch cupola nearly double that amount. 


This yield from the above size furnaces 
may seem surprising to any one not handling 
large quantities of metal, but all statements 
herein contained are taken from actual daily 
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any sense to air fancied wisdom, but as an 
earnest mite, contributed humbly to assist in 
part in leading to a better understanding of 
our cupoias. The 86inch cupola should 
melt from four to five tons of 
hour, and the 48-inch should 
eight to ten tons per hour. 

If the 36-inch cupola were to be run with- 
out slagging it would probably stagger 
when from ten to twelve tons were run 
through—the accumulated dirt, ash and dross 
from fuel and metal having by that time 
gathered to such an extent around the tuyere 
holes as to prevent the free access of the blast, 
dull iron 
At twenty tons the 48-inch cupola 
would show clear signs of weakening, if the 


metal each 
melt from 


consequently slow melting and 
follows, 


the furnace; there- 
fore, to make our 
cupolas do heavy 
duty, we resort to 
slagging or flux- 


ing. To do this, 
either limestone, 


marble — chips, 
fluor spar or oys- 
ter shells are gen- 
erally used. The 
shells commend 
themselves, as 
they can _ be 
secured cheaply, 
and do the work 
in a splendid man- 
ner. But there is 
another duty per- 
formed by the 
flux, which should 
not be lost sight 
of. 

As soon as the 
flux commences 
to melt it forms a 
complete web 
across the inner 
lining of the cu- 
the 
when 
this slag gathers 


1 


4 
below 
tuyeres ; 


pola, 


to such a degree 
that it is necessary 
to remove it, the 


furnance is not 
tapped for iron 
until the gather- 


ing body of mol- 

ten metal, rising 
high on the inside of the cupola, forces the 
slag with which it is crested high as the 
slag hole, thus allowing the dross and dirt 
to run off with the flux; when the molten 
iron makes its appearance at the slag hole, 
and not until then, the furnace is tapped, 
and the metal run off into ladles. 

Now, as all melting is done above the 
tuyeres, and the slag web is below them, all 
molten metal released from its compact form 
by the action of the heat has to pass through 
the slag web, and is filtered, so to speak, be- 
fore the bottom, The 
proof of this to me has been that in running 


reaching furnace 


ia 
BS» 


on heats 
of from seven to ten tons, pouring basins, 


a 36-inch cupola without slaggin 


storage gates and horned gates had to be re- 
sorted to, to insure clean work, while in 
running heats of from fifteen to twenty-five 
tons in the same size cupola, where slagging 
was resorted to, no trouble was experienced 
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in getting clean work, though only ordinary 
sprues and gates were used, and pouring 
basins were built only on heavy crane ladle 
pieces. 

It must not be claimed that slagging will 
nsure clean work, for there are other things 
which enter into the production of clean 
castings, but it is mentioned as one of the 
safeguards, tending towards the production 
of good work; but with proper iron, a 
cupola well slagged, and a mold that will 
stand the metal without cutting, it is not 
difficult to secure clean, sound castings. 

The amount of flux—oyster shells—to be 
be about fifty 
The ob- 
ject of the shells being to make the slag run 
quite fluidly during the heat, no cast-iron 
rule should govern the amount of shells 
used on a charge, until the furnace has been 
gauged as to just the proper amount neces- 
sary to bring about the action sought, for 
there are wind conditions, and other matters, 
hardly alike on any two cupolas, that must 
be catered to before arule to govern the 
amount of flux to put on each charge can 
be determined. Have enough to make the 
slag run from the slag hole readily, without 
trying to dig it out with a crowbar. 

Some claim that flux, if freely used, will 
harden the meta). I have been watching a 
firm for some months past, that daily melt 
upwards of two hundred tons of metal, and 
use flux freely, yet trouble from hard iron 
is a rare occurrence. The only complaint 
heard about flux is that it is severe on the 
fire-brick. Here is a form for charging a 
36-inch cupola to melt from fifteen to twenty- 
five tons of metal at an average rate of from 
four to five tons per hour. 

....-.-800 Ibs. coke. 
3,000 Ibs. 
60 Ibs. 

175 lbs. 


used on a charge, should 
pounds of shells to a ton cf metal. 


First charge iron 
First charge oyster shells...... 
Second charge coke,.......... 


Second charge iron........... 2,000 Ibs. 
Second charge oyster shells.... 50 Ibs. 


AMERICAN 


Continue second charge form through en- 
tire heat. 

For a 48-inch cupola, melting from eight 
to ten tons per hour: 


MI IE B otacs da73 eo leech dase 2,000 Ibs. 
First charge if0n..<6..08.0% 4,000 lbs. 
First charge oyster shells..... 75 Ibs. 
Second charge coke........ 275 lbs. 
Second charge iron........... 4,000 Ibs. 
Og ster SUGUB ss vox eseiaseenisg ales 75 Ibs. 


Continue second charge form through en- 
tire heat. 
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Compound Engines. 
By JAMES TRIBE. 

FOURTH PAPER. 
TWO-CYLINDER COMPOUND 


HOW TO DETERMINE THE 
DER AREAS UNDER DIFFERENT CONDITIONS 


ENGINES, 


Probably the most common type of com- 
pound engine now in use for land service is 
the two-cylinder condensing, designed for a 
steam pressure of 120 pounds by gauge. But 
notwithstanding the fact that this pressure 
is so generally adopted, and is no doubt the 
most desirable for a two cylinder compound 
engine, yet in many steam plants other con- 
ditions render it necessary to carry higher or 
lower pressures to suit the particular cases. 

It frequently occurs that the old cylinders 
and valve gears of a pair of engines are re- 
moved and replaced by new ones, using the 
old beds, connecting rods, crossheads, etc., 
all of which were originally intended to sus- 
tain only a limited initial steam pressure of 
say 85 pounds or so. Furthermore, the 
boiler may not be considered safe to carry 
more than this pressure, and the conclusion 
may be to design a compound of the best 
proportions that the conditions will allow. 
On the other hand, for some reason or other 
a twocylinder compound may be required 
to take steam from boilers carrying 150 
pounds or 155 
pounds _press- 
ure. Now the 
proportions of 
these two ex- 
treme cases will 
be very differ- 
ent, as will be 
seen below. 

The  propor- 
tions of the parts 
subject to strain, 


|ditions may be readily obtained. 


AND | 
RATIO OF CYLIN- | 
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The 
horse-power of compound engine has 
nothing whatever to do with the ratio of 
the cylinder areas, nor even with the posi- 
tion of cut-off, except so far as to accommo- 
date a temporary change of load, but should 
be provided for solely by the extent of the 
| effective areas, and the piston speed. 

On the above considerations, all the most 
|important data, such as the mean effective 
| pressures, positions of cut-off, number of ex- 
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lengthy explanation, but a few remarks on 

some of the more important points may be 

helpful. Reference will be made to each 

line by its number, and in their order. 
INITIAL GAUGE PRESSURE. 

Line No.1, It is customary to speak of 
steam pressure as the steam gauge indicates 
it, viz., above the atmosphere, which is in 
reality about 14.7 pounds absolute, and com- 
monly regarded as 15 pounds per square 
inch. 


COMPOUND ENGINES.—SEE PAGE 1. 





the ratio of cy)- 
inder areas, and | 
the positions of 
cut-off, all de- 
pend entirely 
upon the initial 


of 
| 


pansions, etc., in each cylinder, each INITIAL ABSOLUTE PRESSURE, 
which is dependent upon the boiler pressure, No, 2. Note in Paper No. 3. ‘In 
‘an be determined and tabulated for com- | dealing with the laws of expanding steam, 
parison and ready reference. For this|always figure the pressures in absolute 
reason, therefore, I have arranged Table No. | pounds, and not pounds above the atmos- 
5, showing what can be most advantageously | phere, as recorded by the steam gauge.” 














Line 





steam pressure, /accomplished by any given pressure of | PROBABLE PERCENTAGE OF LOS8s. 
and can be so| steam ranging from 85 poundsto 155 pounds| Line No. 3. There is always a loss of heat 
calculated that} gauge. |due to condensation, and which increases 














the best possible 
result under 
these fixed con- 


arene EXPLANATION OF TABLE NO. 5. with the pressure of steam. The exact per- 
The greater part of this table will doubt. | centage cannot be predetermined, as it de- 
less be sufficiently explicit without any | pends largely upon the quality of the non- 
,conducting covering used on the cylinder, 
receiver, and pipes, etc., but will probably 
be about as shown. 
TOTAL EXPANSIONS 
Line No, 4. The initial absolute pressure 
having first been reduced by deducting the 
percentage of loss, then divide by the ter- 
minal pressure in low-pressure cylinder, as 
per Rule No, 1, third paper. 
EXPANSIONS IN EACH CYLINDER. 
Line No. 5. It will be observed that the 
number of expansions in each cylinder is 
























equal. This may be considered 
contrary to common practice, in- 


asmuch as itis often found neces- 
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- sary to cut off later in the low- 
"4 pressure cylinder than in the high, 
To in order to equalize the load. But 

| - 3 
et |_| there is no theoretical reason why 
| lh ] )& , | there should not be the same num- 
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i 4) y = } hie | ber of expansions in each, and at 
\ sl | the same time develop practically 
| ‘s 7 | | the same _ horse-power. For 
= {| : oan 
A | bad ZS } ——_| reasons, see explanation of Line 
—e Bes } Am n Machinist | N 0. 12. 
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Line No, 6. Any engineer’s 
pocket-book, 





such Haswell, 
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—— | 
contains a table of hyperbolic logarithms, | 
in which will be found opposite the number | 
corresponding to the number of expansions 
the hyp. log. of that number; to this add 
1. If such a table is not at hand, find the 
common logarithm of the number and mul- 
tiply it by 2.3, and then add 1. 

Lines No. 7, 8, 9, 10, 11 are all explained 
in the third paper, September 10, 1891. 

RATIO OF CYLINDER AREAS. 

Line No. 12. The relative area of the low- 
pressure cylinder to that of the high is gov- 
erned by, and should be figured strictly in 
connection with the determined position of 
cut off in the low-pressure cylinder, for two 
important reasons. 

First. To develop the same horse-power 
in each cylinder it is necessary that the 
effective area, multiplied by the mean effect- 
ive pressure, should be equal in each cylin 
der; and since the mean effective pressure 
depends upon the position of cut-off, and 
the relative areas being established, the rea- 
son will be obvious. 

To illustrate this, see Hrample No. 3 and 
No, 4. 

Erample No, 3.—By reference to Table 
No. 5, and under steam pressure 85 pounds, 
we see that the mean effective pressure in 
high pressure cylinder is 34.9 pounds, and 
in low-pressure cylinder 10.8 pounds; also 


that the ratio of areas for high-pressure is 


1, and for low 3.23. Thus we have: 
HIGH. Low. 
1 x 34.9 = 34.9 $.28 <x 10.8 = 34.9. 
Ecample No, 4.—Under steam pressure 


155 pounds we tind the mean effective press- 












Steam Pressure in Pounds Above Atmosphere. 


TABLE No. 5. 
CONDENSINC. 


TWO-CYLINDER COMPOUND 











low- 
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follow further than this point, an undue ex- 
pansion takes place in the receiver and re- 
ceiver piping, and there 

wire-drawing in the steam passages. 


is objectionable 
Con- 
sequently a considerable reduction will be 
observed in the initial pressure in low: press- 
ure cylinder before cutting off. Or if, in 
the second place, the point of cut-off is too 
early, the volume will be compressed, caus- 


Fig. 1. 


12.405 Coin, 
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ing a greater back pressure in the high- 
pressure cylinder, and probably a loop in 
the indicator diagram. 

In order, then, to accomplish this object, 
and thus avoid the above objections, the 
clearance or waste space must be carefully 
taken into account, and included as part of 
the total volume of steam admitted into the 
The fol- 
lowing reasoning and examples will serve to 
explain the theory. 

The total volume of steam discharged 
from the high pressure cylinder into the re- 


cylinder at each successive stroke. 


ceiver at each stroke of the piston equals 
the piston displacement plus the clearance; 
and the volume required by the low-press- 
ure cylinder from the receiver for each 
stroke equals the piston displacement before 
cutting off, plus the clearance, thus: 
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ure in high-pressure cylinder is 54.8, and in 


the low 12.9; also that the ratio of areas 


for high pressure is 1, and for the low 4.25, | 


Thus we have: 
HicH. Low. 

1 54.8 = 54.8. 4.25 k 12.9 = 548. 

Second. The point of cut-off in the low- 
pressure cylinder should be established at 
such a_ position, relative to the area of the 
same cylinder, as to take from the receiver a 
volume of steam which shall near 
equal as possible to that supplied to the re- 
ceiver by the high-pressure cylinder in the 
same given time. For if this is not so, and 
the piston be allowed in the first place to 


be as 





| pressure, which is 3.23, 
Example No. 5.—In a two-cylinder com-! they practically agree. 
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placement in the high-pressure, and six per 
cent. in the low-pressure cylinder. 

By reference to Table No. 5 we find, under 
initial pressures 85 pounds, that there are 
3.88 expansions in each cylinder; that is to 
say, the piston moves forward 60 + 3.88 = 
15.4 

In the accompanying cut, Fig. 1 repre- 
sents the high pressure cylinder with oblique 
broken lines as the volume of piston dis- 


before cutting off. 


placement, which equals the area multiplied 
by the stroke; thus: 314 x 60 = 18,840 
cubic inches; and the oblique full lines as 
the volume of clearance, which is assumed 
in this Gase as three per cent. of the piston 
displacement, thus, 18,840 « .08 = 565 cubic 
inches. The total volume of steam contained 
in the cylinder at the moment of opening 
the exhaust valve equals the piston displace- 
ment plus the clearance, thus: 
18,840 + 565 = 19,405 cubic inches. 

Fig. 2 represents the low-pressure cylinder 
with oblique broken lines as the volume of 
piston displacement before cutting off, and 
us the cut-off takes place at 15.4 inches from 
the commencement of the stroke, the volume 
15.4 X The oblique full 
lines represent the volume of clearance, and 
equals 60 X .06 X area. Placing the vol- 
umes together for a total, we have: 


19 X area. 


would be area. 


(3.6 + 15.4) area = 


Then, inasmuch as the volume taken from 
the receiver (as above stated) should equal 
the volume supplied to it in the same given 
time, which was found above to equal 19,405 
cubie inches, we shall have: 

19 « effective area = 

19,405 
19 

Now, allowing that there will be a little 
loss, and comparing the ratio of cylinder 
areas on Line No, 12, and under 85 pounds 
it will be seen that 
Thus: 


19,405 cubic inches. 


or = 1,021 sq. in. effective area. 





DurLEX CUTTING-OFF MACHINE, 


pound condensing engine find the effective 
area of the low-pressure piston when the 
pounds 
the 


boiler pressure equals 85 
stroke 60 
high-pressure cylinder 20 


gauge, 

of 
the 
clearance to be three per cent. of piston dis- 


common und diameter 


Assume 


314 < 3 23 1,013 sq. in., 


showing a difference of only eight square 


inches, which is rather more favorable than 
otherwise. 
It may be helpful just here to make a few 
| further remarks on clearance. 





CLEARANCE. 
It will be noticed in the above reasoning 


that the clearance for the high-pressure 
cylinder is taken as three per cent., and in 
the low-pressure as six per cent. This, 
though approximate, is about correct, inas 
much as it is found that where the @iameters 
different, but of the common 
stroke, that the percentage of piston dis- 
placement is greater in the larger cylinder. 
This is in consequence of its being figured in 
proportion to the displacement, and would 
not appear if the stroke was also increased in 
proportion with the area of the cylinder. 
This, however, would not be practicable. 
The exact per cent. of clearance varies 
very much with the different designers of 
cylinders, but many of the first-class eagine 
builders have reduced it to its minimum, by 
placing the valves as near to the bore of the 


are same 


cylinder as possible, and in some cases even 
in the cylinder heads. 

It is evident that short-stroke engines are at 
a disadvantage in this respect, as the volume 
of steam taken to fill the waste space is al- 
in short stroke as in the 
longer, except that the port openings might 
be rather greater for the long stroke. In 
most of the more improved designs, wherein 


most as much a 


the stroke approaches a good proportion to 
its area, itis safe in figuring to allowina 
12” cylinder.about 24 per cent., and in a 60" 
cylinder say six per cent. of the piston dis- 
placement. 

It will be observed that the clearance has 
not been taken into account when figuring 
the mean effective pressures; this is inten 
tionally omitted for simplicity, and also 
from the fact that any theoretical gain 
thereby is only about a fair compensation 
for the loss by condensation while expanding. 

~ 

Heavy Duplex Cutting-off Machine. 





! The illustration on this page is of a new 
duplex cutting-off machine, built for 
the heaviest work by the Brightman 
Machine Co., of Cleveland, O. 

It will be noticed that in this ma 
chine the spindle is located in the 
middle of its length, and that there 
isa chuck at either end for holding 
the work. At each end there is also 
acut-oll slide and tool block, which 
may be fed cither by hand or auto- 
matically. By this arrangement a 
shaft, when put through the spindle 
and cut off at one end, does not need 
to be taken out, turned ‘‘end for end,” 
and replaced to cut off the second 
end, but need only to be shoved 
through to the proper distance to be 
operated upon by the other tool, 
The hole through the spindle is large 
enough to admit shafting up to 5 
diameter, and the machine is adapted 
to cut off all sizes from 1” to 5 

The bearings of the main spindle 
are 7 diameter, and are two feet 
apart, the spindle being driven by 
means of the stepped pulley above, 
the largest diameter of which is 16 
with width of belt of 34 


ratio of gearing of 6 to 1. 


au and 

Particular pains have been taken to 
have the chucks amply strong and 
powerful for the heaviest work, and 
the jaws may be closed either by the 
of the wrench to the 
screws direct, or to the supplcment 
ary shaft seen at the side, by which 
the gripping force is very much in 


application 


creased, 

A pump under the machine sup- 
plies an abundance of lubricant to 
the tools, Other features of the ma- 
chine will be readily understood by 
It 
occupies a floor space 6 feet by 24 
feet, and weighs about 2,300 pounds. 

—— 

The idea of the Chicago man who 


an inspection of the engraving. 


proposes to dig the deepest hole on record, 
into which to lower visitors to the World’s 
Fair, probably will not be carried out; still 
it has an element of novelty about it. It 
contrast to tall towers, which are becom 


is 
a 
ing obselete. 
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A Model That Instruets. 

In our issue of, July 30, 1887, we illus 
trated and described a filter for filtering and 
purifying water, either in large or small 
quantities, the invention of James H. Bless 
ing, and made by the Albany (N. Y.) Steam 
Trap Co, 

Sand the 


animal charcoal the purifying material. 


used, and 
By 


is filtering material 
most ingenious and simple arrangements the 
filtering cylinders can instantly be put in 
the and the 


washed entirely clean. 


connection with sewer, sand 


‘Phe various opera 
tions of washing, aerating, etc., can be un 
derstood by a reference to the issue of the 
AMERICAN MACuINist previously mentioned, 

But, however clear any description of a 
witnessing the operation is 


the 


device may be, 


more satisfactory. This, in case of 


such a thing as a filter, cannot usually be | 
done, because of the material of which it is | 


made. 
But the 
which can be seen at 


model to which we refer, and 
the works of the com 
pany named, is transparent, showing the 
operations going on in the cylinders for the 
several purposes. 

This model is not a mere toy, as might be 
but right 
along, and does go right along filtering and 
We 


saw some extremely dirty water supplied to 


assumed, is capable of going 


purifying a limited quantity of water. 


it, and it came out, to all appearances, as 
clear as spring water. It is an excellent 
sermon—the operation of this filter—to 


ot 
the water is about the consistency of mud, 
all of 


the residents a good many cities where 


and impregnated with kinds im 
purities. 

The business of building these filters for 
private houses, public buildings and water 
works, is a large and a growing part of the 
business of this company, Albany forming a 
most important local field, in addition to the 
outside world. 

Of course, the ‘‘ Blessing ’”’ steam trap, 
of the 


tes 
steam 


universally known, is a staple product 
company, 
pumps, pump governors, and brass 


while water circulators, 
—valves, ete.—fill in. 

The shops are well arranged for their 
purposes, and work is carried on systemati- 
cally. 

Ope 
A New Turret Lathe. 

We illustrate on this page a turret lathe 
having some new features worthy of atten- 
tion. The principal departure from 
this type with a turret slide so arranged 
that, in addition to the regular movement of 
the turret in line with the spindle, it has a 
of 
the turret is accurately centered again after 


cross-motion 5’, with a stop by which 


it has been moved for- 


ward or back. Then, 
in addition to the 
regular automatic feed 
motion of the turret 
slide, and that by hand 
with the ‘ pilot 
wheel,” there is a slow 
movement by hand, 
which is effected by 


goods | 
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| ; P , 
| obtained provided for by the change gears. 


| Numerous applications of these various 
movements will readily suggest themselves 
|to those having experience with machines 
of this type. The turret is hexagonal, to 
admit of bolting tools to its faces, and, 
while revolving automatically, is free to be 
moved by hand at a certain point 
movement, at which point it can be turned 


either forward or backward, as is often con- 


at the larger, thus giving their surfaces | 


in its) 
length. 


venient, especially when only two or three | 
ithe rolls, but are discharged at the ends. 


tools are in use, and it is not advisable to 





The turret | 
18"; 


turn the turret entirely around. 
in the block of 
holes in turret, 24’ diameter. 

There is a regular lathe carriage which 
can be fed by rod or screw with automatic 
rest, and the 
head carries a spindle of steel running in 


slide has a movement 


cross-feed, compound etc., 
bronze boxes, the hole through the spindle | 
diameter. The width of belt, 
size of stepped pulley, and proportion of 


j 91 
being 2,', 


back gears, gives very strong driving power, | 
and a lever in front of the head allows the 
speed to be changed from ‘* back gear” to 
pulley” speeds without stopping. 
The machine has a swing of 25’; bed, 9 feet 
long, is provided with reversing counter- 
shaft, and weighs about 3,700 pounds. It 
is built by the Universal Radial Drill Com- 
pany, Cincinnati, Ohio. 


“cone 





the | 
usual practice is in providing a machine of | 





pe 
Improved Clay Crusher, 





We illustrate herewith an improved clay 
crusher which is intended to be used in con- 
nection with a brick-making plant, and has 
a capacity for crushing the clay needed for 





means of worm gearing 
attached to the pilot 
wheel shaft, this move- 
available 


ment being 


for very fine feeding 
or for 
Then there 
further 
of 


which can be given the 


burnishing. 
is a still 
additional 
series movements 
turret by means of an 
apron, ut 
tuchéd to the front of 
the turret slide block, 
this apron being fitted 
with a hand-wheel and 
connecting gears to the rack, so that the 


1S 


which 


entire block may be moved along, the same 
the nut which at 


as a lathe carriage, or is 
tached to this apron may be closed upon the 
the 


manner as with a 


of 


lead screw in same 


regular lathe, and apy rate movement 


| 
are geared together and run at the same 
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much less than that of the old launch carried 


speed, upon them, between the boxes, being 
which the 
rollers are tapered 24” 


placed the chilled rollers do 


crushing. These 


long, 14” diameter at the small end, and 18” 


what may be called a differential speed at 
every point except in the middle of their 
This differential speed causes the 
clay to be uniformly crushed, and at the same 
time the larger stones do not pass between 


: 





i 
sain a 


CLAY CRUSHER. 
The pillow blocks in which the boxes are | 
placed are tied together at the top by 


| wrought rods on which is placed the hop- | 


per, which can thus readily be removed. 

There are scrapers below the rolls, which 
are readily adjusted from the sides of the 
machine, and all wear of any kind is readily 
taken up. 

The machine is driven by a countershaft 
having tight and loose pulleys 8’x36", and 
for the capacity mentioned should be driven 
at about 200 revolutions per minute. It is 
built by the Decatur Leader Manufacturing 
Co., Decatur, Il. 

A new steam launch, built to the order of 
W. K. Vanderbilt, and to be carried asa 
tender on his steam yacht ‘‘Alva,” 
launched from the works of C. 
& Co., Nyack-on-Hudson. 
as follows: 


was 
LL. Seabury 
IIer dimensions 
are Length over all, 30 feet; 
She 


is designed for heavy weather service, with 


beam, 6 feet 6 inches; draft, 28 inches. 


a guaranteed speed of ten miles an hour. 
The hull is built of white oak; and plank- 
ing, of selected mahogany. 





and ; 


|on the “‘ Alva,” which was built in England. 
and, it is said, weighs 4,000 pounds. 

oe 

| Record of the “Bismarck’s” Latest Trip. 





The Hamburg-American line steamship 
‘‘Fuerst Bismarck’’ made her last trip 
between New York and Southampton in 6 
days, 12 hours, and 38 minutes, breaking 
the best previous record by 32 minutes. 

She was built by the Vulcan Shipbuilding 
Company, at Stettin, 
Germany. Last May 


‘she commenced her 
maiden trip from 
Hamburg, and suc 


ceeded in smashing th« 
record of maiden trips 
ofall ocean steamships. 

Her length is 502 
feet 6 inches; breadth, 
57 feet 6 inches; depth 
from upper deck to 
kee) plate, 34 feet 6 
inches ; and is of 8,716 
tons register. 

The contract with 
the Vulcan Company 
ZZ stipulated 14,000 horse- 
power, and a speed of 


i 19 knots. This con- 
Ii 5 tract, as the  ‘‘Bis- 
marck’s” trips bear 


witness, has been more 
than carried out. 

—_—___ remo 

On Friday, Septem- 
ber 11th, the Overman 
Wheel Company, 
makers of the ‘‘ Victor” bicycles at Chico- 
pee Falls, Mass., flung to the breeze one of 
the largest United States flags ever made 
(and possibly the largest), the dimensions 
being 41x71 feet. This monster flag was 
stretched from the top of two five-story 
factories, and gathered within the folds were 
numerous flowers which fell into the crowd 
below when unfurled. The mayor of Chic- 
opee, the Overman Wheel Company band, 
1 large concourse of spectators wit- 
nessed the event. The flag without 
advertising of any kind, being merely 
national flag. 

© ibe 

One of the best sigus of general prosperity 
to come this fall is in the abundance of good 
This means plenty of work for 
transportation companies, and money in the 
farmer’s pocket. It means such a general 
stirring up of sluggish money circulation as 
will enable most men to get hold of a little 
of it; without this, business is dull. Good 
business comes from a good many men get 
ting hold each of a moderate amount of 
money with which to pay for what they 
need. To a great ex- 
tent we are all depend- 
ent upon the success of 
the farmer. 

—— +> —__——_ 

Lieut. J. F. Meigs, 
of the navy, recently 
found — disqualified 


owing to color blind- 
ness, and now on the 


is 


a 


crops. 


retired list, has ac 
cepted an important 
and responsible — posi- 


tion with the big steel 
urmor and gun estab 
lishment at Bethlehem, 
Penn. 

The above item, 
which we take from a 
newspaper, bears 
in remarkable way 
our comments on this 


out 
a 








TURRET LATHE. 


As will be 
the machine 
a very heavy rect- 


10,000 bricks every 24 hours. 
from the 
consists essentially of ¢ 


seen engravings, 


angular frame upon which is mounted 
the babbitted boxes, in which two shafts 
2;%° diameter are supported. These shafts 





She will be driven by a Seabury compound 
12 
Steam is furnished from a Seabury 


engine capable of developing horse- 
power. 
patent water-tube boiler. 

The launch is very handsomely finished. 


Its weight is about 2,500 pounds, which is 


case of Lieut. Meigs in 
our issue of August 6 


ae 

The coal production 
of India in 1886 is said 
to have been 1} million 
tons; in 1887, 14 million ; 1888, 13 million; 
1889, a little over 2 million; and in the 
ofticial year ending in March last, 23 mil- 
lion tons, The imports by sea have dimin- 
ished from 849,000 tons in 1886 to 460,000 
tons in 1890, 
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Mechanieal Flight. 


By WinitamM,H. Harrison. 





I noticed the article in the Century Maga- 
zine entitled ‘‘ The Possibility of Mechanical 
Flight,” by the Secretary of the;Smithsonian 
Institution in Washington, and supposed 
that it was merely a bid toward relieving the 
overburdened treasury of some of the money 
which, outside of that city, is supposed to 
belong to the people, and passed it by as one 
of the inevitables connected with what we 
call government. 

The AMERICAN MACHINIST, however, 
its issue of Sept. 17, 1891, seems impressed 


in 


with ‘‘the transcendent importance of such 
a discovery,” and this is my reason for ap- 
‘discovery ”’ few of the 
ordinary engineering rules. 

The experiments, so-called, appear to be 
merely the dragging of brass plates through 


plying to this ‘ a 


the air at various speeds, the plates being 
inclined upward at the leading end; of 
course, if the plate is light enough it will 
float in the air when sufficient speed has 
been attained ; if the speed is too low there 
will be a smashing against the earth, which 
will be very uncomfortable for the passen- 
s This, however, is not flight, it is not 
-advancing beyond the principle of an ordi- 
nary boy’s kite. The boy takes advantage 
of the wind to his kite, often 
assists it by running to windward. 

The usefulness of flight depends upon be- 
ing able to get somewhere with freight or 


yers. 


raise and 


passengers, With reasonable safety, and the 
action of the wind, upon anything now 
known, which is so bulky as to float by its 
air, is so great as 
gas bag for any- 


superior lightness, in the 
to prevent the use of the 
thing but exhibitional purposes. 

Screw propellers have also been proposed, 
both for lifting and moving those who 
would like to fly; but the same trouble— 
enormous met. John Smeaton, 
away back in 1759, recorded that to produce 
one effective horse-power with a wind-mill 
requires a diameter of 31 feet—the wind is 
supposed to blow with a velocity of 9 miles 
per hour, and the wheel makes 20 revolu 


areas—is 


tions per minnte. 

The above-named troubles would seem to 
have suggested the kite experiments de- 
scribed by Professor Langley ; for if the in- 
clined plates were drawn through the air by 
external power, as by a locomotive running 
ona track, there is no necessity for any ex- 
penditure of power for lifting the motor. 
He says one horse-power ‘‘ could transport 
and sustain in such horizontal flight over 
200 pounds weight of loaded planes at the 
rate of 50 miles per hour.” This, if true, 
would seem to be good; but let us see what 
the railroad people can do. Sir Daniel 
Gooch, who in his time was a most skilled 
designer of railway machinery, subjecting 
everything to experiment, made a table of 
the actual resistances of trains, and he re- 
corded that the resistance of the train, or the 
pull on the draw-bar next the engine, at 50 
miles speed was less than one pound for each 
100 pounds total weight, and this on his 
broad gauge road. 

Now, 50 miles per hour is equal to 4,400 
feet per minute; 200 pounds weight in a 
train gives 2 pounds strain on the draw-bar; 
4,400 & 2 = 8,800 foot-pounds per minute. 

A horse-power is 33,000 foot-pounds per 
minute, hence, by Professor Langley’s own 
figures, he expends 2% times the power to 
haul a given load. In other words, the one 
horse-power, Which he says would haul 200 
pounds weight—flying—would ona railway 
haul 533 pounds, both at 50 miles per hour. 

But even this one horse-power is a tremen- 
dous under-estimate, as 1 shall proceed to 
show. 

If we consider a case of a steel 
plate 10 feet square, weighing 200 pounds, 
its weight per square foot will be 2 pounds, 
and its thickness sy of an inch, Let this 
plate be guided without friction, so as to 
fall flatways toward the ground, the speed 
will increase until the weight of 2 pounds 


or brass 


per square foot is balanced by a plenum or 


air pressure beneath it of 2 pounds pes 


square foot. From the old tables of Pro- 
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fessor Hutton, of England, we may learn 
that a wind blowing with a velocity of 
2,050.2 feet per minute at right angles against 
a plane a pressure of 2 
pounds on each square foot. This table 
seems to take into account the slight vacuum 
formed on the lee side of the plate. 

Now 2,050.2 feet x 2 pounds pressure = 
4,100.4 foot-pounds work done per square 
foot per minute, and 4,100.4 x 100 square 
feet = 410,010 foot-pounds done by the 
410,040 
33,000 


surface exerts 


whole surface, or 12.426 horse- 


powers. 

If the plate were held in one place by a 
column of air blown upward with such 
force that the pressure below should exceed 
the pressure above by the required two 
pounds per square foot, then the velocity 
would be 2,050.2 feet per minute, as shown 
by Hutton, and the power required to keep 
the column of air in motion would be pre- 
cisely the same, 12.426 H. P. 

If the plate stood on four legs the pressure 
upon each would be 50 pounds, and no power 
would need to be expended for sustaining it 
in the air. 

If it were upon wheels no power would be 
expended for holding it up from the ground, 
but if it were to be moved from place to 
place, power would be expended in over- 
coming the friction of the axles and other 
machinery, and the friction and head resist 
ance of the air, which are the same in both 
cases. 

Take again the case in which the plate 
weighing 200 pounds is stated as having 
been sustained in the air while traveling at 
the rate of fifty miles per hour; no angle of 
inclination is stated, but we will assume 
that the inclination from horizontal was 25°. 
Using Hutton’s tables we find that the press- 
ure against a plate, with a wind blowing 
square against it at that speed, is 9.4 pounds 
per square foot, and the pressure at the 
angle of 25° is .234 times that, or .234 « 9.4 
= 2.20 pounds. Now this pressure is not in 
a perpendicular direction as regards the 
2arth, but is 25° from it; then the true lift- 
ing force is found by multiplying 2.20 by 
cosine 25 .90631, or 2.20 « .90631 = 2 
pounds lifting force for each square foot of 
the plate, or 200 pounds in all, which is the 
weight of the plate. 

The horizontal strain is found by sine 25 
= .42262 < 2.20 X 100 = 93 pounds for the 
strain on the tow line; 50 miles per hour = 


: < 9: 

4,400 feet per minute, and 4,400 X 98 
33,000 

= 12.40 H. P., which is the same as is 


shown by my calculation on the plate fall- 
ing flatways, as indeed it should be. 

I do not know Hutton’s table was 
made, but I should expect to find great ir- 
regularities in any experiments made upon 
air in motion. 

It will be noticed that at the angle of 25 
which I assumed, the 200 pounds weight of 
plate floating through the air ata speed of 
fifty miles per hour are exactly supported 
about as stated by Professor Langley, on 
100 square feet of surface, which surface I 
also assumed. 

If the angle be slightly increased more 
weight can be carried, but the tension on the 
tow line must be increased, and the power 
for the mechanical 
world there is no way to get something for 
nothing. 

There is one thing we do get, and that is 
friction, of which no account has been taken. 

It seems tome thata little study of Hut- 
ton’s tables would have saved the four years 
of experimenting, the final result of which is 
twelve and a half times too small. 

I donot know what sort of engines they 
have in the Smithsonian Institution, but all 
that I know anything about have boilers to 
supply the steam, and the lightest of these 
is the Herreshoff. 

One of these in the ‘‘ Vedette” boat, re- 
ported upon by Mr. Isherwood in 1882, 
when driven to her highest speed with per- 
fect fuel, indicated 170 H. P. 

The engine, without the shaft, weighed 
1,450 pounds, and the boiler, without the 
separator, 3,000 pounds, making 4,450 
pounds. The engine, if worked non-con- 


how 


must be increased, in 
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would not indicate more than 140 H. P.; 
then — = 32 pounds weight per H. P. 


A non-condensing engine will discharge into 
the air 80 pounds of water, and burn under 
the forced blast five pounds of fuel per hour 
per indicated H. P. 

We have, then, for one indicated horse 


power, and the water and fuel for one 
hour, 32 + 30 + 5 = 67 pounds weight, 


while Professor Langley puts it at ‘‘ con- 
siderably less than 20 pounds’ weight, 
everything, including fuel for a short flight, 
included.” 

I have shown that, by theory, say 1 
H. P. would be required to support our 
plate when flying through the air. It will 
be necessary to double this for overcoming 
friction and other losses, which makes 25 
indicated H. P. required from the engine; 
then 67 X 25 = 1,675 pounds for machinery, 
water and fuel, and 100 pounds must be 
allowed for the plate, which then will be 
only 45 of an inch thick, making 1,775 
pounds weight, and not counting in the 
screw propellers, or the engineer; and it is 
certain then that with but 200 pounds of 
lifting force that this thing cannot think of 
flying. 

After all that has been said about the pos- 
sibility of machine flying, of what practical 
value is it ? I can see none; no one wants to 
trust his life to a vessel, in which the mere 
stoppage of the engine is going to drop him 


oO Ff 


~.0 


in an instant, to say nothing of troubles of 
getting under way and coming to port. If 
we wish to overcome the action of gravity, 
there is a much better way than by churning 
air with screw propellers. An ordinary stone 
cart with a half a ton of rocks tumbled into 
it, and an old horse to drag it, becomes, from 
my point of view, a perfect flying machine. 
The wheel spokes hold the weights up inthe 
air without any expenditure of power, and 
the horse pressing against the ground over- 
eomes the friction of the axles, and keeps the 
thing moving. 





Boring an Eccentric Hole. 


Last week we published an article by ‘‘A 
Mechanic,” in the manuscript of which 
there was a point not brought out very 
rclearly, and to avoid the appearance of a 
mistake we made some changes, the nature 
of which will be understood by reading the 
letter below, which was written in response 
The result of this is 
that both methods are given, and our read 
ers can choose between them. The letter is 
as follows : 


to our inquiry. net 


In regard to setting the disk on a face- 
plate there seems to be a misunderstanding, 
I think you understand it this way: With 
the work true in the lathe, bring the tool in 
contact with the rim of disk, then set the 
work over till the }§ plug will go through 
between point of tool andrim of disk, with 
the face-plate of lathe in same position. This 
is not the way I worked, although this way 
would be good on the start; but fora final 
test, I claim greater accuracy can be got 
by revolving the face-plate. Set point of 
tool B (in sketch enclosed) to come in con- 
tact with point A, which is the point of 
greatest throw, then turn face-plate half- 
way round, and the open space (when set 
right) will, of course, be twice the distance 
the hole to be bored is off center ; there- 
fore the reason why I used a 1}” plug. 

I did not mean to measure with it what the 
work was off center, but the whole amount 
that work run out of true, which, of course, 
is twice what it isoff center. By this way I 





am able to divide the error one-half. Now 


| 





5 


densing, as it must be on a flying machine, | this presupposes that the work is true in the 


but 
we often have quite a different job to do, 


lathe before boring the second hole : 


A short time ago I had a jig to correct, 
where there had been a mistake made in the 
spacing of two holes; they were out of 
the way. ‘ 


1 
ié 


I wanted to make an eccentric bushing 
with the hole, of course, ;', The 
most at hand to do this 
Was to turn up on a bar, on lathe centers, a 
plug, to fit the holein jig, and after making 
it the right diameter, cut it off the length 
Before cutting it off I 
one 


off center. 


convenient way 


of bushing wanted. 
had made that end 
ly ‘‘ dishing.” I then clamped the plug to 
Now 
if Thad intended to set the piece off center 
by using the 


sure was slight 


the face-plate so as to bore the hole. 


fe plug (as first mentioned in 
the letter), I would have at first to true the 
piece; this would be unnecessary work, for 
Lused the {” plugand made the piece run out 
of true this amount, as before mentioned. 

If | had reason to suppose that during the 
boring the piece had moved, I could have 
easily tried the plug again at any time. 

I only write this to explain why, and how, 
IT used the 13” plug. 
show it will be agreeable to me. 


Whichever way you 


A. MECHANIC. 
LETTERS FROM PRACTICAL MEN, 


Mean Effective Steam Pressure, 


Kditor American Machinist : 


In your issue of 17th inst. I find a letter 
from Geo. E. Reid, giving a method of as- 


certaining the of steam 
when the initial pressure and number of ex- 
The following method, 
The 


Compass, Making use of gauge points, seems 


average pressure 
pansions are known. 
described in the September number of 


to me much simpler, as they may be used 
for ordinary arithmetical computation, or 
with the slide rule, for which they are par 
ticularly suitable. 


Portion of Portion of 


stroke at | 5% (5 gm strokeat | S& | 59% 
which steam) ‘¢,-5 |% s-. which steam] -3.5 |% _ 
is cut off. | =~ |“ “|| iscut off. | a~ [~~ 
% 50 | 248 g, 167 | 151 
34 5D 53 i 214 164 
5g 37 34 rH 3 2 
16 3] 2 23 12 
Bra 31; 2 Ae 100 33 
4 B7 | 34 es 68 6 
ly 13 | 5 ‘ 16 15 
Xi) 200 | 199 Bas 10 | 7 
is 139 136 i 13 20 
es 139 | 132 


Krample,—Given an initial pressure of 61 
pounds per square inch, with the steam cut 
off at one-fourth of the stroke, making the 


absolute initial pressure 61 + 14.7 75.7 
pounds. 
aera aos 
5.7 & 84 eee 
Average pressure = ‘ _* ; 45.15 
oe 
pounds, from which deduct the absolute 


back 15 + 14.7 16.2, and 


we have 29.13 pounds as the mean effective 


pressure, or 


pressure per square inch of piston. 
For the slide rule we have 
Seale C Set 7. G. P. 34 Under 75.7 pounds. 


Seale D To A, G. P. 57 Find 45.15 pounds. 


Wm. Cox. 


How it Looks to an Outsider, 
Editor American Machinist : 
In the 


engines is sometimes tempted to criticise the 


bliss of ignorance the builder of 
builder of railroads. 

The requirement of railroading seems to 
be concentrated into the locomotive, and al- 
most any kind of a track is good enough for 
it to 
joints while a heavy train is passing discloses 


run on. An examination of the rail 
a vertical wig-wag motion that would look 
very ugly in any piece of machinery, and 
the body of the rail is not free from such 
motion—a half an inch or more is the usual 
thing. Some of the ties are suspended to 
the rail and have literally no bearing on the 
ground ; in suchinstances the supports are 
over thirty inches apart, and the deflection 
of half an inch hundreds of times a day be- 
The weight of lo- 
comotives having increased until 100 tons is 
within the limit, the section of the rail ap- 
It 
true, steel is substituted for iron, and the 
fish plate joint adds to the lateral, if not the 


speaks disaster en avant. 


pears to be mechanically insufficient. is 
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vertical stability ; and since so few rails 
break, it may be assumed, with a mental 
reservation, that the strength is all right, 
with a low factor of safety. Compared to the 
guide bar of the locomotive, the rail is in- 
ferior in section, while the strain is many 
On roads where the rail 
joints are suspended the strain is greatest at 
the ends of the rails, for it has then only 
the strength of its own section, whereas 
other parts of the rail, supported each side of 
the weight, have double strength. The fish 
plates contribute next to nothing to the 
strength of the rail, for they are always 


limes greater. 


loose. 

The supported joint is not always sup 
ported, for that tie is as liable to be loose as 
the others unless carefully watched, and 
careful watching is onerous at $1.15 per 
day. No attempt is ever made to prevent 
the rails from spreading except the tie itself— 
which is frequently half rotten—and the lat 
eral stability of the rail. The ballast usually 
consists of gravel with enough of earth in it 
to retain the moisture, and the drainage is 
not always good; hence the decay is rapid. 

An engineer who would erect an engine 
for a permanent works on a wooden founda- 
tion would be called a lunatic, but anything 
appears to be good enough for a railroad. If 
the speed of the trains was infinite, and the 
track level and straight, there would be lit- 
erally no pressure on the rails, and paradoxi- 
cally the greater the speed the lighter the 
rail; but under existing conditions there is 
an inverted wave traveling continually un 
der each truck and driver, that points to the 
necessity for a heavier rail. 

On the best ballasted roads this wave mo- 
tion is hardly noticeable ; but all roads are 
not well ballasted ; besides, the rails are fre- 
quently worn and frayed at the edges, and 
weak and battered at the ends, and when we 
consider the fact of a fifty-ton locomotive 
jumping on it with its feet a dozen or two 
times a day the immunity from accident is 
wonderful. No builder of machinery would 
care to handle such strains with such slender 
material, and with such unstable support. 
The passenger on a steamship congratulates 
himself on having three-quarters of an inch 
of steel plate backed up by ample steel ribs 
between him and the ocean; but he who 
travels by rail has but the rotten ties be- 
tween him and perdition, and must needs 
leave hope behind. C. W. CRAWFORD. 

Some Points About Taps, 
Editor American Machinist : 

There seems to be considerable difference 
in the opinions of mechanics about whether 
taps need backing off in the thread or not. 

I think I am safe in saying that for taper 
taps, at least, backing off in the thread is not 
out of place. A taper tap will not cut so 
well as a straight one without backing off, 
for the outside of teeth on back side of flute 
are on a larger diameter than on face or cut- 
ting edge, so a very steep taper and a very 
coarse thread tap might not cut at all without 
backing off, but just wedge the stock back. 

This would not be a cutting tool, buta 
squeezing tool. It seems to me, if I re- 
member correctly, | have seen a great many 
of these squeezing tools, in the way of taps 
and dies. In the instance of a taper tap 
of 12 P., at a point 1” in diameter, a taper 
of ;y to 1, with a flute }° wide, the diam- 
eter across two outside threads, at the back 
side of flute, is between .0004” and .J005” 
larger than across the same threads at the 
cutting edge. This is a small amount, to 
be sure, but considering where it is, it is an 
It will 
be seen by this that a common taper tap 
will need a (étile backing off in the thread, 
to make it equal in its cutting action to a 


appreciable amount just the same, 


straight one without backing off at all. 

Ina tap factory, where they can afford to 
have a special machine to do this backing 
off, it need not be so very expensive, but in 
the ordinary machine shop the case is a 
different one, Perhaps this will call to the 
minds of many of the readers of the AMERI- 
CAN MACHINIST the back-aching jobs they 
have had at backing off a large tap with a 
three-cornered file, and how exceedingly 
tired they felt after finishing the first flute, 





and looked at the rest of them many times, 
to see if they could not make some mistake 
in counting them just to help their feelings. 
When I have a job of this kind to do, it 
always sets me to thinking. There is a say- 
ing, ‘‘ Necessity is the mother of invention,” 
but I think that laziness is the mother of a 
great deal of it. & 

When I havea large, long tap, with six 
or eight flutes, and a fine thread to back off, 
I must confess Jam lazy. [had just as tief 
go home as stay. AsI have shown before 
in this letter, there is very little to come off, 
if itis taken off evenly. Ido not think it 
necessary to have a gradual slant clear to 
the cutting edge, as in a lathe or planer 
tool, but if the surface is taken off a little, 
to within say ," of cutting edge, and leave 
off abruptly, it will do. It is only necessary 
to get the stock off, so it will not bear the 
whole length of tooth. IT have been trying 
some experiments with acid to do this. 

I took a common pipe tap that had not 
been backed off, put a lathe dog on shank 
to turn it by, used a piece of 7’ round iron 
for a lever to turn the dog with, and tapped 
into a hole till the lever bent. I then found, 
on taking the tap out, that it bad made 
about one-half thread in hole. I then backed 
the tap off in the thread with acid, after 
which [I ran it into the same hole again, 
with the same dog and lever to turn it with, 
and found I tapped right down to a sharp 
thread before the lever bent, which I think 
shows that the tap cut much better than 
before. The advantages I claim for this 
acid plan are these: It is Jess work than 
with a file. Whena straight tap is new, it 
does not need backing off, but when it gets 
worn it does, and so the acid will do the 
job then without drawing the temper, and 
make it about as good as new. I don’t 
know that anybody ever tried to back off a 
square thread tap in the thread ; if they did, 
I would not wonder if they found it quite a 
job—that is, by a hand process. 

When such a tap is new, it does not 
need backing off, but when it gets old 
and worn, and comes out about as hard as 
it goes in, a little acid properly bestowed 
upon it I believe would save muscle if noth- 
ing more. I suppose there is a good chance 
for improvement in applying the wax, or 
whatever is used to protect the cutting edge 
from the acid, over what I have to suggest. 
I tried several plans. First I tried narrow 
strips of pasteboard, with one side covered 
with wax warmed a little, and pasted them 
right along face of flute, thinking that the 
wax would flow back a little in thread; but 
that did not suit me. I then tried dipping 
each flute into melted wax, by using a 
square, shoal, tin pan, and tilting it till the 
wax would almost run over, I could then 
lay the face of flute right into the wax, but 
I did not find this satisfactory. 

The most satisfactory way I have found 
is to take a small strip of soft solder, and 
hammer it into the thread, after which | 
straightened one edge with a knife, so as to 
use it fora gauge to keep the wax where I 
wanted it. I can hold this back any dis- 
tance from the edge 1 wish, and then take a 
mixture of lard and beeswax and rub it into 
the thread cold. [ used a mixture of nitric 
and muriatic acid, one-half of each. Per- 
haps some of the readers of the AMERICAN 
MACHINIST Will make some good sugges- 
tions. 
into melted wax, and then, after it is cold, 
scrape it off where we do not want it with a 
chaser, but I am Jooking for an easier 
way. 

I have a little to say about nut taps. I 
mean the long ones where the shank is turned 
tapera part of the way, and the thread 
is cut straight all the way. Such a tap fin- 
ishes the point of thread in nut when it first 
starts, and then if it ‘‘runs” any it begins to 
damage what it has finished. This *t run- 
ning,” I think, is usually caused by what 


Of course we can dip the whole tap 


the tap changes in hardening. 

Some people pretend to be able to do 
some mysterious things in hardening steel, 
but I think the best of them can’t keep some 
of these long taps from changing in harden- 
ing, if they feel inclined to go that way. 

I have no doubt but, if the stock fora 
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tap is first roughed out, then hardened and 
annealed, and then finished and hardened 
again, that as a general thing it could be 
expected to come better than if this extra 
precaution was not taken; but I would not 
be too sure that they would always come 
better. I wish to suggest, for an improve- 
ment in nut taps, that they be made as now 
for a part of their length, but say for a }” 
tap, .01" under size, than to come to a regu- 
lar taper part, not a taper in the blank, but 
a taper thread, this taper to extend to size, 
and then a short straight thread. What 
would be just the same would be two or 
more taps, the second one to have the taper 
thread on the point, so that it would well 
enter after the first one. 

I claim this would finish all over the 
thread last, which would be better than 
finishing a part first, and then tearing it off 
with a later arrival. A MECHANIC, 


Municipal Coal Yards, 
Editor American Machinist : 
I have just finished reading your editorial, 
‘‘Where a Distinction Should be Made,” 
and while I like it in the main, it seems to 
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INSULATING MACHINE.—F 


me you hardly understand just what is 
aimed atin the movement to have the cities 
sell coal. 

As I understand it, it is to help the very 
poor—people that cannot afford to buy by 
the ton or half ton, but by the basket. 
Widows, girls, and quantities of poor peo- 
ple buy so for the reason I have named, and 


because in some cases, perhaps many, they | 


have no room to store more. 
chinist at good wages, and buy by the ton, 
and don’t expect much benefit from the 
movement, but once I borrowed a basket, 


such as grocers sell in, and measured a ton | 


that had been put in the bin that day. At 
the asking price per basket the ton would 
I paid $6, and 
am better able to have paid the other price 


have cost me nearly $12. 


than those that do pay it. Isn’t that an 


evil that ought to be fived? Llasn't the fact 
that laws, and ‘‘ amending ” 


practically no effect on monopolies, been 


pretty well proven the past few years ? 
Hasn't money combined to make the laws so | 


that they may be broken down easily? I 


think so, and while I don’t say this ‘* Nation- | 


alist” idea is the best one that could be 


found, I do say it is a good one, and looking 


in the right direction, and I cannot see 
where it does away with any legitimate 
ambition. HowarpD P. FAIRFIELD. 


Boston, Mass. 
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Insulating Machine for Electric Wire 
and Cables. 


The insulating machine, of which we give 
a perspective view and illustrations in de- 
tail, is specially designed for covering cables 
and wire, used in electrical and similar ap 
pliances, with rubber or some other plastic 
compound. 

The mode of operation is very simple. 
The plastic compound is fed in the small 
spout, triangular in appearance, on the side 
of the cylinder shown in Fig. 1; from there 
it flows to thé stock feed screw H, working 
in a steel-lined cylinder shown in Fig. 2, page 
7, which conveys the compound to the cham 
ber in the head //, and from thence to the 
die D, where it comes in contact with thy 
The wire enters th 
head at the rear, and is delivered, covered 
with the compound, through the die at the 
front of the head. 

The principle of construction involves 
some important features, and the most im 
portant ones are found in cylinder Cand its 
head H, shown in Fig. 2. The important 
| features of the head are the provisions made 
for changing and 
holding the die D, 
for centralizing the 
wire or cable, and 
adjusting the tubu- 
lar holder B, and the 
feature common to 
both cylinder and 
head is the means 
provided for keeping 
the plastic com- 
pound at a given and 
constant tem pera- 
ture. 


wire to be covered. 





The die D is made 
of steel of thimble 
form, and fits into a 
cylindrical holder 
by which it is kept 
in place, and these 
are held in position 
by the hollow plug 
K screwed in the 
head. With this 
form of die the 
changing is quickly 
done, the operation 
in no way interfering 
with the adjustment 
of the core D,. With 
afew holders quite 
a number of dies of 
different diameters 
may be used, thereby 
affording a large as- 
sortment of dies at 
nominal cost, vary- 
1c. 1. ing in size by very 

slight measure 
| ments, if desired, so that the dimensions of 
the product may be closely gauged by sim- 
| ply inserting the most suitable die for the 
|} work. The dies are adjusted to an accurate 
| central position relatively with the core by 
| four set-screws (not shown in the illustra- 
| tion), and this can be readily effected without 
| disturbing the axial alignment. 

The cores D,, used for centralizing the 
wire or cable, are made of steel, screwed 
| into, and made interchangeable with a series 
of tubular holders B; these are carefully 
/ground and nicely fitted to a fixed socket 
| provided within the head. The holder Bis 
| adjusted longitudinally to the proper work- 
|ing point relatively with the die by the 
| threaded gland 4, which engages with the 
the latter being clamped to the 
holder B, which, after adjustment, is rigidly 
| secured against lateral pressure of the flow- 
ing compound by the conical split rings ff, 
| which are caused to tighten around the 
‘holder by the threaded gland g. All this 
can be done while the machine is in use, 
without disturbing its true alignment. 


| sleeve 7, 


The head is arranged so as to deliver in 
cither a vertical or horizontal direction, as 
may be desired, by simply changing its po- 
sition on the four bolts with which it is 
secured to the cylinder. 
| From the foregcing it will be seen that, 
‘by simply unscrewing one plug at the front, 
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the die can be changed without disturbing 
the head of the machine, and by loosening 
one bolt through the sleeve /, and loosening 
the conical rings ff, the tubular holders can 
be changed; and either one can be removed 
independently of the other. 

The provisions made for keeping the 
plastic compound at its proper consistency, 
which is about like that of putty, consist of 
a circulation of cold water or steam through 





AMERICAN 


closet for holding wrenches and other small 
accessories. 

The machine, as will be seen, is of a neat 
It has been in practi- 
cal operation, and has given good satisfac- 


and compact design. 


tion. 

The floor space required is 24x33 inches; 
the weight of the machine is about 1,000 
pounds. 
in diameter. 


The largest die used is one inch 
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The heads are driven by worm gearing, 
securing a very even and steady motion, 
each spindle carrying two facing arms, so 
that roughing and finishing tools may be 
used simultaneously when desired. 

The feed is by the well-known star de- 
vice, and variable by using various numbers 
of the tappet pins, which are supported ina 
bracket attached to the heads, so that they 
have sufficient adjustment endwise to make 


Handle 
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Naval Contracts Awarded. 


The contract for constructing torpedo 
boat No. 2 has been awarded to the Iowa 


Tron Works of Dubuque, Iowa. The report 
by the naval officers sent to these works, to 
judge of its efficiency for constructing this 
favorable. Secre 


class of boats, was very 


tary Tracy also made a formal award of 


contract to the Cramps, of Philadelphia, for 
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the cylinder and head, as occasion may re- 
quire. The cold water enters the upper 
chamber in the cylinder through the open- 
ing W shown in Fig. 4, and the steam enters 
through the opening S, and the flow of 
water or steam is regulated or cut off by 
ordinary valves bearing against the surfaces 
¢z. These valves and spindles are similar 
in form to those of an ordinary globe valve, 
and the hand-wheels on their spindles are 
plainly shown above the cylinder in Fig. 1. 
The cylinder is provided with circumfer- 
entially circuitous passages e¢ ¢, into which 
the steam or water can enter through the 
2 and 4), and these can 
also enter through the passage + into the 
channels in the head 
and around the die, 
which is entirely sub- 
merged within the 
walls of the head. 
This circulation 
affords an excellent 
and effective means 
of preserving the 
temperature of the 
compound through 
all the stages of its 
travel, and at the 
point of its delivery. 

The 
powerfully 
and the new form of 
bushing at the back 
of the cylinder, upon 
which the large gear 
is revolved, is an im- 


passage m (Figs. 


machine is 


geared, 


provement of the 
machines formerly 
built by the same 
firm. 

To clean the machine, the stock feed 
screw H, which is made of steel worked 
from a solid bar, may be readily removed 


from the back of the machine without dis 
turbing the large gear, and the head can also 
be removed by unscrewing the four hexagon 
nuts shown at the front of the 
The cylinder is supported by a heavy cast- 
iron column, in which is made a convenient | 


machine. 
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INSULATING 

A countershaft is furnished with it; the 
shaft has self-oiling universally adjustable | 
bearings, light and loose pulleys 14x4 inches, | 
and a cone having speeds of 8, 11 and 14 | 
inches diameter for a 4-inch belt. 

These machines are manufactured by John | 
Royle & Sons, Paterson, N. Y. 
+ OS 
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Double-ended Facing Lathe. 


The accompanying illustration represents 
anew machine recently brought out by the 
Universal Radial Drill Co., of Cincinnati, 
for the purpose of facing the ends of iron 
work, ete., 
the first machine having been constructed 


pipes, columns, architectural 


TLL 
ck 


wit 


DoUBLE-ENDED 


for the Addyston Pipe Works, where it is 
used for facing flanged pipe. 

The pipe or column is placed on the adjust- 
able V blocks, these blocks being mounted 
upon platens which are adjustable along the 
bed of the machine, one of the facing heads 
being’also adjustable on the bed, so that any 
length of work within the capacity of the 
machine may be faced with equal, facility. 


piniuiouiiit 
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them engage with either side of the stars, so 
that feed can be in either direction. Work 
from 4" to 58” diameter can be handled on 
the machine, and the bed can be made of 


}any desired length, the distance between the 
facing arms being 9 feet less than the | 


length of bed. With a 23-foot bed the ma- 
chine weighs 30,000 pounds. 


lB 


A correspondent writes us: ‘‘T am about 


'to build a small foundry (of wood) for about | 


six molders, and would be pleased if you 


|} would ask for plans from your correspond- 


ents, that I, with others, might get the 


| benefit of those who have been through the | 


mill. I would like a plan of best way to 


TULL 


—< 


TIT PL etn 


force 


LATHE. 


FACING 


My work is 
work, 
lot of plain 
make some 


get light, frame for roof, ete. 


general jobbing and stove mostly 
light, 
Would need one crane, as we 


gears about 1,000 pounds weight.” 


with quite a castings. 


[We have shown plans of several large 
foundries. Can some of our correspond 
ents help the inquirer by giving a good plan 


for a small one 7] 





































13. The 
tractors, on the Secretary’s assurance of ac- 
begun work 


the construction of cruiser con 


tion, have already on this 


cruiser, so as to gain on the specified time. 
a - 
Of course all concerns that are directly in 


| terested in machinery to any great extent 
|are fully posted long since on the methods 
| of operation of Fink, whom we first ex 


| posed several years ago. Our exposure has 
compelled him or his successor to avoid the 


manufacturing establishments where he is 
i too well known, and to seek only those 
where machinery, and consequently lubri- 
cating oils are used, but where the AMERI 
CAN MACHINIST thought by 

be 


is him to 
less generally 


read. Some one 


who was evidently 
Fink’s 


who 


pursuing 
methods, and 
possessed the famous 
book of commenda- 
tory letters formerly 
him, un 
sell the 


receipt to a concern 


carried by 


dertook to 
in a 
but 
there happened to be 


Pennsylvania 
short time ago, 


employed in the oftice 


a mechanical engi 


neer who reads this 
journal and was fully 
The 


no contract 


posted, result 
was that 
was signed, and the 
book lost of 


autograph letters. 


its 
It 
was noticed by this 
that the 
year in which the letters had been written 


one 


engineer 


had been erased with acid, probably because 
the old, and 
people might be inclined to inquire why 


date is now getting rather 


some more modern recommendations were 
not secured, 


A decided improvement has been feit in the 
anthracite coal trade within a few weeks. 
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Patents and Patent Law. 


There is scarcely a question at the present 
time as to the value of judicious and prop- 
erly executed patent laws. No man is like- 
ly tospend his time in the study of inven- 
tion unless there is hope of his reaping 
some reward for what he does. Invention 
in almost anything generally stands for 
about the hardest kind of work—that of 
concentrated thought—and men will not as 
arule do that kind of work without hope of 
rather tangible reward. 

A man may do some inventing in the way 
of producing a steam engine, for example, 
because he expects what he invents to help 
him along in the business of building steam 
engines ; help him in the way of enlisting 
capital, or in the better use of the capital he 
may already possess. There is no philan- 
thropy in the matter. A man does not 
cudgel his brains to change existing affairs, 
mechanically, simply for the good of man- 
kind ; that is, he does not do this as a rule, 
any more than he works in any other way 
from the impulse of disinterested benevo- 
lence. He has hopes of making money from 
the mental effort he puts into the creation 
of his brain, just as he would expect to make 
money from something he made with his 
hands. And every civilized country in the 
world finds it advantageous to encourage 
this. 

The fact that men are protected in what 
they evolve from their brain has done a 
good work in making countries great com- 
mercially, and all who give the subject in- 
telligent thought admit the absolute neces- 
sity of liberal patent laws. 

The fact, however, should not be lost 
sight of, that while the patent laws of this 
country are what may be called liberal, still 
the patentee pays for all he gets. He not 
only pays all that it costs the government 
to run the machinery incident to the issuing 
of his patent, but he pays a sum that secures 
to the government a very fair profit indeed 
on the business. Unlike most of the busi- 
ness transacted by the United States Gov- 
ernment, the business of issuing parchments 
to inventors is a paying one. As _ the busi- 
ness is done, the government makes money 
out of theinventor. It builds new build- 
ings and improves processes all at the 
ex cense of the inventor; he pays the bills 
all the way through, and helps to pile up a 
very neat surplus for the people. 

The inventor does not find much fault 
with this. The cost is reasonable, and as he 
is rather certain, in his enthusiasm, that his 
invention will work a revolution, he is satis- 
fied so far. The dissatisfaction comes later 
on. If he has covered something of import- 
ance, the fact that his claims have gone 
through the patent office, giving him what he 
assumes to be a clear bill of rights, is usually 
delusive, and far from settling the case. 

The business of the Patent Office has 
grown so enormous that under present man- 


| agement but little more can be done than to 


issue a certificate to the effect that John Doe, 
or some one else, as the name may be, has put 
in aclaim as the inventor of a certain device, 
or combination of devices. Itis substantially 
impossible, or it appears to be, to determine 
whether or not some other one has not in- 
vented—and secured the papers necessary 
to show it—just about the same thing years 
before. So enormous has become the busi- 
ness of the Patent Office, and such a mass of 
matter stands behind its present proceed- 
ings, that, in the manner business is now 
done, it seems practically impossible to avoid 
conflicts of the most palpable kind in the 
granting of patents. 

It should always be borne in mind that 
patents often hinge on what might be con- 
sidered small details. That is, their value 
over something that may have preceded 
them may depend upon some very small 
change, which may nevertheless im- 
portant, 

Patent Office examiners cannot constitute 
themselves a court of last resort in such 
Hence there must resort to 
properly constituted courts. 

And here is where the real trouble of the 
inventor begins. Pushed by a good attorney, 


be 


cases. be a 


his case may have gone through the Patent 
Office clear. But if it relates to something 
of general use he is likely to find that the 
real work has only begun. 

Infringement is now the rule, and suits 
for infringement the order. This state of 
affairs might be tolerated were it not for the 
fact that it seems impossible, in the ordinary 
life of an inventor, to terminate such a suit. 
It drags itself along through the life cf a 
patent, if it happens that the inventor has 
money enough to fight it—which is not 
often the case—drags itself along through 
the life of the patent, preventing its use, to 
the detriment of every one directly interest- 
ed, and to the detriment of the people who 
are popularly supposed to gain advantages 
by the privileges granted the inventor. 

It is this delay of the law that the inventor 
—and as well the people at large—have a 
right to find fault with. It is absurd—the 
idea that a patent case should be allowed to 
go along through ten to fifteen years of law 
practice. 7 

If the general business of the world were 
conducted on the same plan, things would 
be just about at a standstill. 

That patent cases are thus conducted is 
discouraging to the inventor, and it prevents 
his getting capital to help him along with 
his inventions. 

If necessary to the dispatch of this busi- 
ness, an entirely separate court should be 
organized for the rapid disposal of patent 
vases. And it would not hinder matters if 
the judges, in addition to some knowledge 
of law, had a good deal of knowledge of 
mechanics and mechanical matters. If this 
were so, the inventor would stand a better 
chance to get justice, and he might get it 
during his lifetime. 

Patentees pay their own expenses, and 
the business has its peculiarities—such as a 
time limit, for instance—that, in our opinion, 
would warrant provision by the government 
for settling matters connected with patents 
with the least possible delay, instead of drag- 
ging them through the almost interminable 
delays of ordinary law courts. 

—— 
Municipal Coal Yards. 

On page 6 of this issue will be found a let- 
ter on the above subject from a machinist 
living in Bosten. In this letter our corre- 
spondent, evidently from the very best of 
motives, criticises our remarks under date 
of September and attempts to 
how many deserving people would be bene- 
fited by the establishment of coal yards by 
the city, at which coal would be sold at or 


» 


8. show 


near cost. 

We do not consider it to be within the 
province of such a journal as this to go into 
an extended discussion of social questions, 
and we only refer to them when we think 
we can give information which may form a 
basis for independent and clear thinking 
upon the part of the many mechanics and 
others who are our readers, and who have 
little time and often little inclination to 
make a thorough study of economic mat- 
and therefore often unable 
to perceive the sophistry of plausible 
schemes, which, when they come to be ex- 
amined and tested, are readily secn to pos- 
sess little or no merit. 

There is perhaps nothing that is so gener- 
ally misunderstood as the term profit. Many 
will think that the difference of about $6 
per ton between the price paid for coal by 


ters, are too 


poor people buying by the basket and those 
who buy by the ton is all profit, for which 
no service is rendered in return ; and yet 
when the matter is examined it will be found 
that a large part of this is really wages, and 
is paid for the labor devoted to handling the 
coal in small lots and looking after a multi- 
tude of small transactions, <A 
sitting in his office can as quickly sell ten 


coal dealer 
tons of coal as the small storekeeper can sell 
a basketful; and since both must be sup- 
ported by such transactions the cost per ton 
must be higher where fifty sales must be 
made to the ton than where one sale is made 
to ten tons; and this would be so if the city 
of Boston should go into the business, the 
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In commercial transactions, as well as in 
manufacturing, the lowest cost can only be 
secured by doing things on a large scale, 
and to do them on a small scale means in 
creased cost for wages as well as increased 
total profits paid by consumers. 

We have many tenement-house stores her 
in New York City in which coal is sold by 
the basketful at about $14 per ton, the 
storekeeper paying the regular price at 
which anybody can purchase it by the ton. 
All other supplies are sold in corresponding 
ly small partels and at correspondingly 
high prices, ¢. ¢., from two to ten times the 
price paid for goods of better quality by 
those better able to pay. 

But these stores enjoy no monopoly what 
ever, and in fact there is usually quite a 
fierce competition among them, and their 
proprietors are, in the main, scarcely better 
off than the people to whom they sell. In 
other words, after their rent and other ex 
penses are paid, they get rather poor wages 
for the service performed by them. We 
will admit that this is a state of things which 
should be improved, and which will be some 
day, when people get to thinking down to 
the bottom of social problems, and social 
science has advanced in something like the 
proportion in which manufacturing and in 
dustrial occupations have. 

The poor pay much higher rents propor- 
tionately than those bettcr off. If rent would 
be increased or the lowest wages decreased 
in Boston by reason of the crowding and 
competition of the very poor, resulting from 
superior attractions there in the way of cheap 
fuel, it is difficult to see how they would be 
any better off, and whether or not this 
would be the effect of cheap or free coal 
is worth thinking about. 

We do not propose to discuss this ques- 
tion, and our object in referring to the mat- 
ter originally, was to show that municipal 
coal yards involved a totally different prin 
ciple from that involved in municipal own 
ership of water-works and gas-works, ete. 

ape 

Electricians occasionally complain of the 
treatment accorded by mechanical engineers 
to the science of electricity, thinking, evi 
dently, that conservatism, or perhaps preju 
dice, prevents them from giving to electricity 
credit for what it is doing, and is capable of 
doing. While we are not prepared to say 
that there is absolutely no ground for this 
charge, we candidly think that much of the 
apparent indifference of engineers, and their 
failure to the claims of 
electricity as a motive power, or rather as a 


’ 


“enthuse” over 
means of transmission of power, is due to 
the mistakes made by the special friends of 
electricity. 

A the 
publication an electric 
crane, Which appears in the current num 


recent instance of this occurs in 


of an article on 
ber of one of the leading electrical papers. 
The crane was built by William Sellers & 
Co., for the Baldwin shops, and its electri 
cal machinery was put in by the Equitable 
Engineering and Construction Company, of 
Phiiadelphia. 
ing type, of 100 tons nominal capacity, and 


It is of the overhead travel 


a picture is given showing one of Vauclain’s 
compound locomotives suspended from. it. 
really tells 
anything, but the article closes as follows : 


Little description is given that 


* This is the largest electric traveling crane 
plant in the world, and presents an im- 
pressive evidence of the of 
tricity.” Now any one at all familiar with 
the science of mechanics knows that it does 


power elec 


not present evidence of any kind as to the 
power of electricity, and clectricity will be 
ina fair way to be better appreciated when 
behalf 
Every intelligent person 


statements of this nature in its are 
carefully avoided, 
ought to know that a one horse-power ele 
tric motor would lift 100 tons with properly 
arranged machinery, and given sufticient 


time ; but this would be no evidence of the 


power of electricity, because a one horse 
power steam engine, or a one horse-power 
water-wheel, or a one horse-power anything 
would do the same thing in the same time 

The fact that 
| ployed in this instance is presumptive evi 





electricity has been em 


dence that it has some advantages for that 
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particular place over any other means of 
transmission, but it proves nothing what- 
ever as to its ‘‘ power,” as compared with 
other forms of power. 
——— 
Literary Notes. 
The ‘‘Supplement” to The National Car 
and Locomotive Builder, which has recently 
been issued, is as complete and as useful to 
those interested in the management of rail- 
roads as its predecessors have been, which, 
it may be added, is saying a good deal. It 
is true that the ‘‘Supplement” consists 
mainly of advertisements, but these are so 
complete in the lines connected with rail- 
road interests, as to make the book a di- 
rectory of manufactures, which, with its 
index, can be used to advantage in the 
oftices of railroad men and manufacturers. 
In addition, it contains classified lists of 
various manufacturers, which will be found 
very convenient in many ways. 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet, 
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425) W. E., Tarrytown, N. Y., 
writes: Please inform me who built the 
steam ‘yacht ‘*Norwood.” A.—She was 


built by C. D. Mosher, Amesbury, Mass. 


(426) J. M. H., Baltimore, Md., writes : 
Please inform me what you consider to be 
the latest and best work on marine architect 
ure, and iron ship construction. I would 
prefer something elementary. A.—Some of 
the works publishe d by John Weale, London, 
are very good. A Manual of Naval Archi 
tecture, by W. H. White, F. R. S., is very 
useful, although it does not treat on iron 
shipbuilding in particular; it treats on gene- 
ral principles, which should be studied. 
This is one of the latest books published, 
and is considered to be a standard work. 
The best way is to send to any dealer in 
scientific works for a catalogue, make such 
selections as may seem to suit you, and ex- 
amine the works in a public library before 
you make a purchase. 


(427) A. J. K., Brooklyn, N. Y., asks: 
In heating a three-story building, can I make 


use of the exhaust from a 25 horse-power 
engine to advantage ? A.—Yes. 2. Will 


heaters of one-inch pipe offer too much back 


pressure ? About 1,400 feet of pipe is to be 
used. A.—No; provided the aggregate 


cross-sectional area of the pipes in the heaters 
is properly proportioned. 3. In taking 
steam from the boiler through heaters, can I 
return the same to boiler without using a 
trap? A.—No, unless you use a pump or 


injector. 4, What horse-power from the 
boiler will be used to heat through 1,400 


feet of pipe? A.—That will depend on the 
kind of building to be heated, and how it is 
expose . See Steam Heating for Buildings, 
by W. J. Baldwin, M. E. 


(428) G. M., Baltimore, Md., writes: 
Kindly inform me how to get the area of a 
piston. A.—When the stroke of piston, 
number of strokes per minute, and mean 
effective steam pressure and required power 
are known, the area of the piston is found 
by the following formula: 

HX 33,000 

PX LxN 
in which A denotes the area of the piston in 
square inches; //, the indicated horse-power,; 
L, the length of stroke in feet, and V the 
number of strokes per minute. In this com- 
putation no allowance has been made for the 
area taken up by the piston rod; the usual 
practice is to add one half the area of the pis 
ton to the area found as above, and then 
compute the corresponding diameter of the 
cylinder, 2. Please give the simplest way 
of finding the area of the steam and exhaust 
ports for any ordinary slide valve engine. 
A.—See article relating to proportions of 
steam ports and D slide valves, in our issue 
of May 1, 1890. 


(429) X. Y., 
Please give 
finding the center and radius of a circle 
which will circumscribe three smaller cir- 
cles of equal diameter touching each other. 
A.—Let M, N, O be the given circles of 
equal diameter touching each other. Join 
their centers a, 6 and e¢ by straight lines; 
these will form an equilateral triangle. 


Paterson, N. J., writes: 


the graphical construction for | 








Bi-| kind of screw works the 
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sect any side of this triangle, say a }, by a per- 
pendicular d e, cutting the c ircumference of 
M in the point d. Again bisect any other 

side of the triangle, say } ¢, by a perpendic- 


ular a f, cutting d e in the point g. This 
d- ~ 4 ” 
ae Ke 
P \ Po 
4 
ie \ 
/ | » Bid \ 
M eae 
[ \ £ . 
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/ 
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point g will be the center of the circumscrib 
ing circle, and gd will be its radius. Ina 
similar way the center may be found of a 
circle circumscribing any three given circles 
of equal diameters, whether they touch each 
other or not. 


(480) R. B., Mobile, Ala., writes: Please 
explain the way to sect a cut off valve eccen 
tric. Is it not set exactly opposite the 
crank ? I want to know how to set it, say 
to cut off at } stroke. A.—The position of 
the cut-off eccentric will depend on the kind 
of valve used. In the Meyer valve gear the 
cut-off valve rod contains a right and left- 
handed screw upon which two cut-off valves 
are threaded. The valve rod has a hand 
wheel upon it, and its connection with the 
eccentric rod is such as to permit its being 
rotated at will by means of the hand-wheel. 
This rotation increases or decreases the dis- 
tance apart of the valves, and thereby 
changes their lap and the point of cutting 
off. Engines having this kind of valve 
gear, and whijch are to turn in either direc- 
tion, for instance, such as marine and hoist 
ing engines, have the cut-off eccentric placed 
exactly opposite the crank, because in this 


position it is correct for both forward and 
backward rotation. In stationary engines, 
turning only in one direction, the cut off 


eccentric is not usually placed so far in ad 
vance of the main eccentric. A common 
location is 45 degrees in advance. The effect 
of this is to require a smaller movement for 
a given change of the expansion; but, on the 
other hand, it reduces somewhat the width 
of the port opening given by the cut-off 
valve, and the speed of cutting off. Hence, 
in engines of this kind the eccentric must 
be set to the position indicated on the draw- 
ing, and the required point of cut-off is ob- 
tained by setting the valves at the proper 
distance apart by turning the hand-wheel on 
the cut-off valve rod. 


(431) J. G. R., Jeffersonville, Ind., writes: 
Kindly give me through your columns a 
solution of the following problem. We 


have a screw witha fly wheel on one end, 
and anuton the other; the wheel 3 feet 
diameter, and the crank is 24 feet long. At 


is 


the crank-pin + horse power is expended; 
how much force will the nut exert? A.— 
The force which the nut can exert will de 


pend on the pitch of the screw, which we 
shall assume to be one inch; it will also de 
pend on the speed of the crank-pin, because 
in this problem the horse-power expended is 
given, and this always involves an element 
of time. During one turn of the screw the 
crank-pin travels through a distance equal 


to the circumference of circle 5 feet di 

ameter, Which is equal to 15.7 feet. If, now, 

the screw makes one turn per minute, and 

remembering that ¢ of a horse-power is equal 
33,000 aes . : 

to : 8,250 foot-pounds of work 
z 8,250 Es 

per minute, we have is 25.47 pounds 

Pe | 


for the foree applied at the crank-pin. 
About 65 to 70 per cent. of this force is re 
quired to overcome friction, say 10 per CENt.: 
hence the force required to overcome fric 
tion will be 525.47 & .70 367.82 pounds, 
leaving an available force for useful work 
equal to 525.47 367.82 157.65 pounds. 
Now the force exerted by the nut will be as 
much greater than that on the crank-pin as 
the path of the crank-pin is greater than the 
pitch of the screw. The fath of the crank- 


pin we know to be equal to 15.7 feet, and 
the pitch is equal to ,4 of a foot, hence the 
force exerted by the nut will be 15.7 + 4) 


188.4 times greater than that at the crank- 
pin. Hence, when the screw makes one 
revolution per minute the force exerted by 
the screw will be 157.65 & 188.4= 29,701.26 


pounds. If the screw makes 80 turns per 
minute, the force exerted by the screw will 
be 80 times less than that found above, be 


cause in every the power of the nut is 
always equal to that expended at the crank, 


Case 


less the powel required to overcome fric 
tion, and therefore as the speed of the nut 
increases its force will decrease. 2. What 


casiest and most ex 





act? A.—We should use threaded 


screw. 


(432) W. M., Buda, IIl., writes: Please | 
give me arule for computing the force of a 
falling weight, such as a pile driver, ete. 
{.—The force of a falling weight is com 
puted from the formula m ¢ = ff, in which 
denotes the mass of the body, 
numerically equal to the weight of the body 
divided by 382.2; 7 denotes the velocity in 
feet per second at the end of the fall of the 
body; f the mean force of the blow, and ¢ 
the time or duration of the blow l 


a square 


Me 


in seconds. 
The product of m ¢ is called the momentum, 


and the product f¢ the impulse. From the 
foregoing formula we get: 

ft wer (2) 

t 
Which means that the force of the blow is 


numerically equal to the momentum divided 
by the time of the blow. To illustrate: a 
ram weighing 8,050 pounds falls through 

height of six feet; the duration of the blow 
is} of asecond. What is the average force 


of the blow? Here the mass is equal to 
eS a 
ea, ae 250. The velocity atthe ond of the 
OR.8 7 

fall is found by multiplying 64.4 by the 





height in feet through which the ram falls, 
and then finding the square root of the prod 


uct. Hence we have for the velocity ¢ 
\/ 64.4 & 6 19.6 fect. Substituting these 
values for the symbols in formula (2) we 


250 9.6 : 
have: f ; —- 19,600) pounds 
0 
for the mean force of the blow. Take an 
other example: A hammer // (see figure) 


strikes a nail .V, and drives it 4 of an inch; 
the hammer weighs 8.05 pounds, and in de 
livering the blow it passes over the space 
O N = 5 feet ina second; tind the force in 
pounds delivered by the hammer upon the 


head of the nail. The time occupicd in 
driving the nail } of an inch cannot be less 
than s}y of a second, because 5 feet : |! 
foot : : one second: yg}, second. Therefore 
the value of fin formula (2) is 3{, second; 
8.05 ~ . 
the mass m = = .25; and @ feet 
32,2 
Now substituting these values for the sym 
95 x 


bols in formula (2) we have: / 


1 
240 
25 5 & 240 = 800 pounds for the blow 
on the head of nail. 





Advertisements 50 cents a line each 
insertion under this head. 
line. Copy should be sent to reach us not later 


Saturday morning for the ensuing week's issue. 


oe came nt Jo 
words make a 


than 


About seven 


3. Grant—Gear Wheeits. See p, 20 
Link-Belting and Sprocket Wheels. 


Send for Catalogue of Link-Belting 


George 


Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla 

‘*Bradley’s Power Hammers, the best in the 
world.”’ 20 sizes. Bradley & Co., Syracuse, N. Y 


The Improved Justice Hammer. Williams, White 


& Co., Moline. Tl... manufacturers. 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 
Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y 
Ice and Refrigerating ‘Mi achines, 170 sold, and : 
successful. David Boyle, 521 Monroe St., Chicago, fil 
*How to Keep Boilers ¢ lean.’ A %6-page book 
mailed free by Jas. E. Hotchkiss, 112 Liberty St., N.¥ 
Selden Packing for stuffing-box, with or without 
rubber core, Randolph Brandt, 38 Cortlandt St., N.Y 
Light Special Machinery and Tools to order, The 


Meriden Machine Tool Co., Meriden, Conn, 
Locomotive Driving-Box Planer Tool. Pedrick & 


Ayer, Philadelphia, Pa. 
Special Tools for Railway Repair Shops. 
& Ayer, Philadelphia, Pa. 


Our Automatic Gear Cutting Machine will increase 
production 50%, The Superior Mach. Wks., Cley’d, O. 


Boston, Mass. fear cutting 
noiseless years Faprrendl ii 


Boston Gear Works, 
of every description ; 


$13.00 1. Dea L. Drawing Stands. The original 
Send for postal. W.S. Rogers, Troy, \ 
Miller’s Falls Co., 983 Reade St... New York, ar 


their Star Hack Saw 


So. Canal St., Chicago, Ill., agent 
Co.’s Emery Grinding Machinery 


building a Power Frame for 


S. A. Smith, 23 
for Appleton Mfg. 


which is | 


| 
| 
} 


| 
| 
| 
| 


| 





Pedrick | 


The Montgomery (Ala.) Iron Works are reported 
as being enlarged 

W. T. Keefe is reported as to crect an ice factory 
at Thomasville, Ga 

It is stated that a fertilizer factory will be estab 
lished at Lake City, Fla. 

There is a movement on foot in Middlesborough 
Ky.. to locate boiler works there 

Frank Lyman, it is said, contemplates the eree 
tion of an iron furnace at Covington, Va. 

Graham & Eddins will erect and operate a foun 
dry and machine shop at Gainesville, Fla. 

The Mayo Knitting Machine Company, of Frank 
lin, N. ive building an addition to their works 

The $ OOO Oll-mili that is being built at De 

} mopolis, Ala., will be ready for business in Octo 
j| ber 

An ice fact ory, wit! daily capacity of twenty 
five tor Vill bee lilt at Columbus, Ga., by A, Elli 
& ( 

The machine shops of the Scaboaurd Air Line, at 
Raleigh, N. ¢ will probably be moved to Monroe, 
yo 

The United States Rolling Stock Company, of 
Decatur, Ala., has resumed work, with a full corps 
of men, 

Fertilizer works are to be estabiished at Camden 
Ark., by the Memphis Fertilizer Company, of Mem 
phis, Tenn 

The American Arms Company, of Boston, Mass 
manufacturers of fine arms, intend removing te 
Bluftton, Ala 

It is stated that the Franklin Brass Works at 
Buchanan, Va., recently stroved by fire. will b 

i rebuilt at ones 
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A co-operative foundry association and an archi- 
tectural iron works plant have been recently es- 
tablished at Covington, Ky. 

The common council of Saginaw, Mich., has de- 
cided to issue bonds to the amount of $200,000 for 
the erection of two bridges. 

The East and West Rome Street Railway Com- 
pany, Rome, Ga., contemplates the erection of an 
electric light and power plant. 





The Smith & Briggs Brass Works have been in- | 
corporated at Buchanan, Va., with $50,000 capital, 
to manufacture brass and iron. 

The New Decatur (Ala.) Car Works have resumed 
operations. They employ about 100 men, but will 
increase their force later to 200. 

It is reported that John Chipman will probably 
erect a $50,000 plant for the purpose of developing 
phosphate mines at Louraville, Fla. 

Benjamin Haugh will erect works at Louisville, 
Ky., for the manufacture of a railroad car wheel, 
for which be has received a patent. 

It is reported that the Ludlow valve plant, at 
Troy, N. Y., has gone into the hands of an English 
syndicate, the consideration being $900,000. 


The Etna Iron Works, at Norfolk, Va., which 
were destroyed by fire some weeks ago, will be 


shortly rebuilt with ail the latest improvements. 

The Shendun (Va.) Machine and Repair Shop 
has been chartered, with $25,000 capital, to make 
machinery, operate an iron and brass foundry. etc. 

Work ona bammer shop, a producer house and a 
boiler house to be added to the Boies Steel Car 
Wheel Co.’s Works, at Scranton, has been begun. 

dUhe American Car Co., of St. Paul, Minn., has 
been incorporated by W. Ruttom, Emil Alexan- 
der, T. Papin, Jr.. with a capital stock of $100,000. 

S. T. Williams, of 447 North street, Baltimore 
Md., is endeavoring to organize a stock company, 
for the purpose of manufacturing his steam en- 
gine. 

The United States Phosphate Company is erect 
ing a phosphate plant at Ft. Meade, Fla. It will 
have a daily capacity of 100 tons, and will cost 
$25.000. 

Albert Pearre, John Waters, J. 
others have incorporated the Southern 
Co., at Baltimore, Md., with a capital stock 
$50,000, 

The Western Foundry Company has been organ- 
ized at Covington, Ky.. James Tully, president, 
to operate a foundry for making large and small 
castings. 


S. Boyd and 
Electric 


of 


There are some rumors that a steel plant is to be 
commenced at Goshen, Va., at anearly date. It is 
stated that the parties interested are Baltimore 
capitalists. 

International Electric Manufacturing Co , of Chi- 
cago, has been incorporated; capital, $100,000; 
incorporators, J. 8. Fifield, E. T. Brainard, and T. 
E. Rushbrook. 

The Wormer Machine Co., St. Louis, has been in- 
corporated; capital, $3,000. The stockholders are 
Theo. K. Wormer, Alfred M. Shepard, and Frank 
Hargeusieker. 

The Aluminum Mining and Smelting Company 
has been formed at Chicago, Ill.; capital, $1,000,- 
000. Incorporators, Freeman Lane, 8. D. Ovitt 
and M. Walker. 

A new management, it is said, will shortly take 
hold of the South Tredegar Iron Works, at Chatta- 
nooga, Tenn., and several improvements will be 
made in the plant. 


The Chattanooga Foundry and Pipe Works, of 
Chattanooga, Tenn., has completed its branch pipe 
works at Bridgeport, Ala. The plant has a daily 
capacity of 100 tons. 


The Florence (S. C.) iron works have begun busi- 
ness in temporary quarters. Their permanent 
building 1s being erected near the line of the Wil- 
mington Railroad. 

Henry M. Mann, of Chicago, Ill., is reported as 
having purchased 470 acres of phosphate land near 
sydney, Fla., for $23,000, and as to erect a plant for 
the development of same. 

Louis E. Lemarie and associates have had intro- 
duced in the city council (New Orleans, La.,) an or- 
dinance granting them authority to erect electric 
light and power plant, etc. 


The Gray Electric Co. has bought fifty acres of 
land in Highland Park, near Chicago, and will build 
works forthe manufacture of electrical appliances, 
as well as dwellings for employes 


The Howard Harrison Iron Company, of Besse- 
mer, Ala., has contract for the iron piping for the 
Savannah (Ga.) Water-works at $21.75 per ton, and 
$55 per ton for the special castings. 


Work was begun on the new shop to be built at 
Florence, Mass., for the Ulrich Engine Company. 
The building will take about 300,000 brick. It will 
be ready for occupancy by December. 


The can factory of J. H. Pocock, at St. Louis, Mo., 
which was destroyed by firea few weeks ago, is to 
be rebuilt. The ruins are being cleared away, and 
the work of rebuilding will begin at once. 

H. T. Cooper, Douglasville. Ga., will receive bids 
until September 19 for the construction of a bridge 
Dog River at Watkins’ Mill. Plans and 
specifications can be seen on application, 


across 


The Terracea Phosphate Company, recently in 
corporated, to develop phosphate mines, will at 
once erect a 200-ton phosphate plant on its 400-acre 





tract of phosphate land near Bartow, Fla, 


‘ | 
The Rockingham Combination Slat and Wire| roads, docks, ete. J. A. Pannabaker, C. L. Gard- | the lengths of the strokes being given (5' 0" and 


Fence Machine Co. has been incorporated at Har 
risonburg, Va.. to manufacture and deal in slat and 
wire fence machines; capital stock, $50,000. 

The Walworth Manufacturing Co.’s old foundry 
at Cambridge, Mass., is being remodeled and en- 
larged, and will be let for manufacturing purposes. 
It will probably be completed some time in Septem- 
ber. 

The Briggs Rolling-mill Company, of Findlay, O., 
will erect a muck mill and merchants’ department 
building at the junction of the Lake Erie & Toledo 
Railroad, to be 280x300 feet, two stories, and to 
cost $10,000. 

The Peoria Fence Co , Peoria, Ill , was organized 
on the 19th inst , for the purpose of manufacturing 
and selling a combination wire and iron fence. 
Frank Gartbuvit and Martin V. B. Cumetford are 
the incorporators. 

Mr. Josiah Holmes, of Cumberland, Md., will start 
at once the erection of a machine shop, which will 
be the nucleus of a rolling-mill he intends to erect. 
The rolls have already been ordered and also a large 
amount of machinery. 

The Newnan (Ga.) Light and Power Company 
has closed contracts for an Edison plant with ca- 
pacity for 690 incandescent and 40 are lights. The 
company has a 15-year contract to light the city at 
not less than $2.800 per year. 

The Buffalo Drop Forge Company have applied 
for a certificate of incorporation, to manufacture 
and sell drop forgings, tools and machinery; capi- 
tal, $40,000; directors: Samuel C, Rogers, Geo. D. 
Barr, Robt. T. Walker, and others. 


The Rollason Gas Engine Co., 134 Liberty street, 
New York, has issued a catalogue illustrating and 
describing this engine in the various forms in which 
it is manufactured. The illustrations are good, 
and the printed matter is in good taste. 

The new factory of the Maryland Tack Company, 
at Front Royal, Va., has been occupied, and the 
company has increased its facilities in every way, 
one feature being the addition of forty new ma- 
chines to the plant, making seventy in all. 

M. Twillier, representing several French 
panies, has purchased for about $200,000 the phos 
phate properties of the Peninsular Phosphate Com- 
pany. The property includes 1,000 acres of land 
and phosphate plants at Sparr and Anthony, Fla. 

Work at the Talladega (Ala.) Iron & Steel Com- 
pany’s works has been suspended for afew months, 
on account of its financial condition, It is thought 
it will be only a short while before they resume 
work. Joseph A. Edwards was appointed receiver. 

M. N. Coe, Edward de Never, T. H. Roberts and 
others have incorporated the Coe Manufacturing 
Company, Limited, at New Orleans, La., for the 
manufacture of the Coe automatic rain-water cut- 
offs, gutter piping, cisterns, etc. The capital stock 
is $100,000. 

Cc. T. N. Engles, J. W. Forrest, T. L. Bird and 
others have incorporated the Electric File Reno- 
vating Co., to sell rights for the utilization of the 
electric process of renovating files, to establish 
factory, etc., at Middlesborough, Ky. The capital 
stock is $16,000. 

Wallace, Banfield & Co., of Irondale, O., 
having built a complete tin-plate plant, including 
22-inch tin-plate mills, double shears, trimming 
shears, annealing furnace, picking machines, and 
all machinery and castings required in fitting up 
six tinning tanks. 


com- 


are 


James A. Chambers, Pittsburgh, Pa., is seeking a 
site for a new glass plant that will be the largest 
window-glass factory in the world. He has associ- 
ated with him some wealthy men. He has been up 
the Monongahela valley to view some sites that 
had been suggested. 


The State Construction Company, of Chicago, has 
been formed, to manufacture and deal in rolling 
stock and machinery for street railways, and to 
build street railways; capital stock, $1,000,000; in- 
corporators, Houston C. Adcock, Nathan G. Moore 
and Edward P. Town. 


The Duechting-MecCray Refrigerator Car Com- 
pany, of Chicago, has been incorporated by Ander 
son Fowler, Robert Clegg and William Duechting, 
with capital stock of $50,000. The company 
formed for the manufacture, sale and operation of 
refrigerating apparatus for cars, 


is 


The Branch Tool Manufacturing Company, of 
Indianapolis, Ind., has been formed, for the manu 





facture of machinery, tools, furnishing motive 
power for manufacturing same, ete. William E. | 
Duthie, William H. Daggett and Frank B. Fowler 


are the directors of the company. | 


The D. & D. Electric Manufacturing Company, of | 
Minneapolis, Minn, has been organized, with a| 
capital of $50,000. It will manufacture and sell | 
electric motors, dynamos and other electric appli- 
ances. Gilbert Donaldson and Thos. Davis, of St. 
Paul, and Frederick G. James, of Minneapolis, are 
the promoters. 


| 
} 


| 

Ground has been broken for the new works of the | 
Wilkes Roliing-mill Company, of Sharon, Pa. Two | 
buildings wili be erected, one 60x64 for the engine 
and rolls, and the other 36x160 for the puddling de 
partment. Some of the machinery is now on the 
ground, and it is expected it will bein operation in 
three or four months. 


The Lake Erie Construction Company has been 
incorporated, at Sandusky, Ohio, with capital 
stock of $20,000. The object of the company is the | 
contracting for the building and equipping of rail | 








ner, C. N. Wells, D. D. Byers and Fred A. Moore 
are the interested parties. 

The National Car Wheel Company, of Chicago, 
has been incorporated, with capital stock of $!00,- 
000, for the manufacture of car wheels, axles, etc., 
and to conduct a foundry and manufacturing busi- 
ness. Jas. F. Meagher, A. E. Rawson, F.S. Win- 
ston, A. E. Peters, and Lorenzo C. Brooks are the 
stockholders of the company. 

A new company has been organized at Pittsburgh, 
to be known as the Northwest Ammonia Power 
Company. The object of the company is to put 
into active operation the Campbell ammonia 
power, recently invented by C. H. Campbell, of 
that city. The idea is to use ammonia gas in the 
cylinders of engines, instead of steam. 

The Duquesne (Pa.) Tube Company’s $90,000 ad- 
dition to its pipe-mill has been completed. This 
department will employ 200 additional men, and as 
soon as these men are set to work the company 
will begin the erection of a large butt-weld-mill In 
the future this firm will make its own gas from 
coal, having just completed a large plant. 

The Cash Safety Company, of Portland, 
Maine, has been formed for the manufacture of 
railway gates. Dean Peabody, Geo. Il. Chadwell, 
Francis C. Cash, Joseph W. Harding, Chas. H. 
Welch and Chas. B. Lord, of Lynn Mass.. W. G, 
Ellis. of Amesbury, Mass, and Edward K. Butler. 
of Boston, Mass., are the stockholders, the last 
mentioned being president of the company. 


Car 


There is water-works agitation in Port Angeles, 
Wash.: Dayton, O.; Baird. Tex ; Concord, N. H; 
Port Huron, Mich.; Chadron, Neb.; Shelbyville, 
Ky.; Easthampton, Mass.; Oshkosh. Wis.; Suffolk, 
Va.; Rockville, Conn.; Detroit, Mich.; Seattle, 
Wash.; Cleveland, 0.; St. Joseph, Mich.; Gaffney 
City, S. C.; Hondo City, Tex.; Macon, Ga.; Santa 
Fe, N. M.; Gainesville, Tex.; South Bend, Wash. 

The plans for the new plant of the Norwood Car 
Replacer Company, at Lamhert’s Point, near Nor- 
folk, Va., include two buildings, the foundry being 
100x200 feet, one-story high, with room for seventy- 
eight molders. The other building, 100x150 feet, 
will contain pattern-room, core-room, annealing 
furnaces, shipping room, offices, ete. The company 
will have excellent shipping facilities, both by rail 
and by water. 

The Elektron Company, Springfield, Mass., al- 
ready has forty men at work. New machinery is 
being received constantly. and matters are fast 
assuming definite shape. The lower floor is de- 
voted to the machine work, the second floor to the 
assembling and testing, and the top story to the 
winding. The company manufactures motors from 
one-twelfth to 20 horse-power, and dynamos of as 
high capacity as 250 lights. 

The Genett Air-brake Company, of Chicago, has 
been incorporated, with capital stock of $800,000, 
The company intends to mannfacture and sell the 
Genett patent air-brake and Genett’s patents, 
present and prospective. and license others to 
operate the same, The following are the stock- 
holders: Louis J. Genett. Isaac Neuberger, Moses 
L. Rothschild, D. Wallach, Jacob Rothschild, Philip 
Opper and Moses L. Rothschild. 

ee — 


Parallel Motions. 
By Pror. A. MacLay, GLASGOW, SCOTLAND 


THIRD PAPER, 


(5)—STRAIGHT LINE MOTIONS. 


In these mechanisms the object is to cause 
some one point on them to move ina line ex 
actly or very approximately straight, without 
the direct use of sliding pairs or plane sur 
face guides ; and in a parallel motion or pan- 
tographic application of the foregoing, the 
object is to cause one or more points to copy 
this path with a greater or less range of 
motion. There are two classes of straight 
line motions ; first, those in which the path 
is only approximately straight ; and second, 
those in which it is exactly so. The former 
class was introduced by James Watt about 
1784, but the first of the latter was only in- 
vented by Peaucellier in 1864. The approxi- 
mate class is represented by three varieties 


| (a) lemniscate, (/) elliptical, and (¢) conchoid 
jal, according to the nature of the complete 


curve described by the principal guided 
In the exactclass two points move 
in paths which are in the relation of. in- 
The of 


combinations of the two simple varieties of 


point. 


verse curves. mechanisms consist 
the quadric crank, Known as the ‘‘ kite” and 
the By placing the parallelo 
gram upon each variety of these mechanisms 
we the of of 
parallel motions. 


** spearhead.” 


get same number varieties 


(6)—LEMNISCATE PARALLEL MOTION, 


Brampl 6 To draw a Watt parallel imo 


tion sudtable jor application to the preston and 


air-pump rods of an ordinary beam engine, 





fg = 2 units of any convenient scale. 





as | 

Draw first the vertical line Y Y, Fig. 6, 
representing the center line of the cylinder 
and piston rod, and on it mark off D! D, = 
5° 0°. The front link C! D' connecting the 
piston rod head D' to the end of the beam 
C' A is generally made of length equal to 
the half stroke, but for the sake of clear- 
ness in the diagram we will take it longer, 
say about two-thirds of the length of the 
stroke. Bisect D' D, at D. From D on 
Y Y measure off De=3 4". Through e 
draw a horizontal line X X. The center 
line of the beam will be on the line X X 
when it is in its mid-position. At a dis- 
rance equal to half stroke, and on each side 
of XX, draw the parallel lines a a, 6 0}, in- 
tersecting Y Yatecand d. From or d draw 
a trial line, at an inclination not exceeding 
20°, with the horizontal, intersecting X X 
atv. With 2 as center radius 7 ¢ ors d, 
draw an are ¢ m d, cutting X X at m. 
Bisect me at C. On X X mark off C A 
With A as center radius A C, draw 
anare (! C C,, intersecting a a and} bat C! 
and C,. Join A C' and AC,. Then A 
the main center of the working beam, A C 
is its radius, A C', A C, its highest and low- 
est positions respectively. 

Next proceed to find the air-pump center 
B. Divide the line A C at B in the pro- 
portion AB: AC::2:5. [Set off any line 
Cg, and on it mark off Cf = 3 units and 
Join 
g A and draw-f B parallel to it. It is more 
convenient to set off the line from A rather 
than from (, but the latter is chosen here to 
make the figure clearer.] Complete now the 
parallelogram C D FE B. The point D as 
the head of the piston rod is to move in the 
vertical straight line Y Y, and it may there- 
fore either be guided in that line, or be con- 
nected by the parallelogram C D EH B with 
some point which is guided in a parallel 
straight line. Join A D, intersecting BE at 
F. Then F is the center of the air-pump 
rod head, and if it be guided to move in the 
straight vertical line Z Z, D will move in 
the parallel line Y Y, with a range of motion 
§ times that of F. 

Next for the application of the Watt 
straight line motion. On the line # D cut 
off a length # G in the proportion # G : 
AR SBP i We. 

{Thus for example, on ( g mark off Ch 
= B F,and on C X mark of Ci =FE 
and Ck =AB. Join ¢h and draw k j 
parallel toit. Then Cj = HG] ThenG 
is the center of the radius bar, G # 
length. The straight line motion consists of 
the two cranks A B and G@ #, the coupler 
E B and the fixed link G A (representing all 
the fixtures between these two points.) As 
such, the complete path of the guided point 
F’ is a lemniscoid curve resembling the 
figure 8, but only that part of the curve 
which extends a short distance each way 
from its point of intersection is straight, or ap- 
proximately so. Hence the limit put upon 
the range of angular motion of the beam 

It will be evident that the construction 
given admits of variation in detail. Very 
often, for example, the stroke of the air- 
pump bucket is half that of the piston. In 
this case the construction is simplified. For 
thn A B=BC, BF=F £,andzG = 
A B. 


Complete the exercise by drawing the 


Scale +s). 


mw, 


is 


is its 


mechanism in several positions, and showing 
that the lines ) ) and Z Z are the loci of the 
points D and F’ for the range of motion 
given. 

Erample 7.—Fig. 7. Todraw a Watt par- 
allel motion as applied to a Woolff engine, 
having given the strokes S,, S, and S, of the 
air-pump and of the inner and outer cylin- 
ders, (Say S, = 2 feet, S, = 4 feet, S, = 
6 feet. Scale yy.) 

Proceed as in the last example to find the 
length of the working beam A JD, and the 
position of its main center 4. Then divide 
the line A D at the points B and C, so that 

ABi AC: AD:: 8, +8, : &. 

Draw D HL asin Example 6, making D # 

4 .S8,, and through Cand Bdraw OC F 
and #2 G@ parallel to D #, then HFG paral 
lelto.A D, Join A #, intersecting CU F at 
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=a | 
Jand BG at K. If then one of the three 


points K, J or FE be guided in & straight 
line the others will move in parallel lines 
with ranges of motion proportional to their 
distances from the main center A. Let KA, 
the point with the shortest range of motion, 
be the guided point. Cut off A 7 = B K, 
and draw H J parallel to A D, intersecting 
A Eat I. Then for the equal segments 
BKand K H, assumed on the back link, 
T will be the fixed center of the radius bar 
1 i: & 

Draw the complete mechanism in five or 
six different positions, and show that the 


paths of the points #, J and K are parallel 


straight lines, and that the strokes are in the | 








Erample 9.—Fig.9. An erample of Watt's 
parallel motion applied to both ends of work- 
ing beam. 

D O is the working beam of the engine, 
A its main center, D A J B a parallelogram 
placed upon the beam at its front end, 1 / 
a radius bar proportioned in position and 
length for guiding point 77 in the back link 
F and XN other 
three points which are to move in parallel 


in a vertical straight line, A, 


straight lines, with strokes of given lengths, 
say Sy = 6 feet : Sy 4' 6" : Sa = 8 feet 

S, = 86". (Scale 7.) the 
ample, proceed as in Example 6 to deter- 


To draw eX- 


mine the radius of the beam A JD, and the 
positions of the centers C, B and O; 7. e., 








Example 10.—Fig. 10. Modification of 
Watt's 
guided point on opposite sides of beam. 


motion—Radius bar and 


parallel 


Let it be required to have three points 
movingin straight vertical lines, with strokes 


11 


main center A, find a point M at such dis- 
tance Lf Mthat ML:AC::CF: LF. 


Then YY is the required center of the radius 
bar, and the joint #' will be guided for a 
in an approximately 


range of motion S,, 





Viy. 8, 



































proportion given. i make 
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Erample 8.—Fig. 8. Watt's parallel mo AB: AC: AO-AD :: Bi: & S,: Se represented by given lengths, say S fay 
tion as applied to marine engines of the sid Having drawn D K, as explained in Ex-) S, = 3) 2": 8, 1° 9" (Scale 7). Find the 


lever type. 

Suppose it to be required to have three 
points moving in vertical straight lines as 
before, but that it is inconvenient to apply 
the parallelogram below the working beam, 
and Jet the strokes S,, S, and 8, be in the 
proportion of 1:2:3 (say S,; = 2 feet, &, 
= 4 feet and S, = 6 feet. Ap- 
ply the instructions given in the last two 


Scale 5). 


examples, and obtain the mechanism repre 
sented in Fig. 8. 
the radius of the beam, BC D G the paral- 
lelogram, 7 G@ the radius bar, 77 the main 
guided point, F and # two points which 
copy its motion, with strokes S, and 4, re 
spectively. Draw the mechanism in several 
positions, and show the paths of £, /’ and JZ. 


A is the main center, A CU 


ample 6, then draw (J, B Jand O Por ON 
parallel to it. Next draw A / and // P or 
N M parallel to DO. The center # may 
either be placed on a link (J parallel to 
D Kk, or on one # G parallel to A’ /, and the 
center V may be worked from //, either by 
IT Pand PO N, or by IT B prolonged to 
M. M Nand JN O, according to convenience. 

Next determine a radius bar / “of 
length that 7/7 may move very approximately 
in a straight vertical line ; cut off a 
length J Lsuchthat/ 1:AB::BH:HI 
Then / is the fixed center of the radius bar, 
and J “its length. 
anismin several positions, and show that the 
joints A, #, /Zand N move in parallel straight 


such 


Z. ( 


Lastly draw the mech 


| lines with strokes in the required proportion. 


radius of the beam, the position of the main 
of the 
and (, as in Examples 6 and 7. 


center A, and intermediate centers 
R 
D Eas in the figure, and parallels to it 
through ( and B. Then draw A #£, inter 
secting these parallels at #’ and G. Z&, 
and G may then be the three points which are 
to move in parallel straight lines. Through 
F’ draw F IH parallel to A DP, intersecting 
DE at H. 
the point # 
in the approximate straight line, and that it 


Draw 


Suppose that .in this example 
is the one chosen to be guided 
is more convenient to center the radius bar 
above than below the beam, say, for exam 


ple, at level 7/7, 3°3 above A, intersecting 
FC produced upwards at “4. Then on 


linc 7 7, and on the same side of #’ Z as the 


straight line, which G and # will reproduce 

with ranges of movement 

their distances from the main center A. 
pe 


proportional to 


The Midland Railway Company (England 
has issued the following : 

‘‘Referring to the instructions on page 
118 of the Appendix to the working time 
table, the arrangement which has heretofore 
been in operation for locking carriage doors 
the off side of trains 
tinued, and the doors on both sides must in 
future be left unlocked. 
being stopped on the line away from a 
station, the guard or guards must prevent 
passengers from alighting on the off side of 
the train.” 


on has been discon- 


In case of a train 








Machinists’ Supplies and Iron. 
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New York, September 26, 1891. 

Iron—American Pig—There are buyers at former 
rates, and holders are maintaining steady prices. 

We quote: Standurd Northern brands, No. } 
Foundry. at $16.75 to $18; No. 2 is selling at $15.50 
to $6.50, and Gray Forge at $13.90 to $15. South- 
ern brands of good quality are obtainable at $16 
to $17.50 for No.1 Foundry: $15.75 to $16 for No. 
2; and $14 to $14.50 for No. 3. 

Scotch Pig—We quote Coltness at $23, and Egling- 
ton at $20.50. 

Copper—The market is dull and heavy. A con- 
siderable quantity of Lake Copper has changed 
hands at 12.35¢. Casting copper is steady at 114ce. to 
114e.; Arizona Ingot 1s in moderate demand at 12c. 
to 124e. 

Lead—The sales do not indicate a steady market 
and confidence in the near future is not firm. 
here have been no offerings of spot lead recently, 
but 4.524c. will buy. Smelters entertain elevated 
views on delivery tor the balance of the year, and 
buyers are disposed to operate cautiously. 

sSpelter—The market is reported as “ flat’? so far 
as business is concerned, but former rates are well 
maintained. Holders are not inclined to accept 
less than 4.95c. for shipments, and 5c. on spot. 

Tin- The feeling 18 not quite so firm, and specu- 
lative interest is flat. Spot is quoted at 20,15e, 

Antimony—The market 1s very firm, and higher 
prices are looked for. Wequote 10c. for Hallett’s, 
12¢c. for Cookson’s, and 10%c. for L. X 

Lard Oil—The market is steady at 
Prime City, according to holder 
Western spot is quoted at 54e, to 55e. 


*  WANTED* 


** Situation and Help’? Advertisements only tineerted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 


55c. to 56c. for 
and quantity. 











Molder with small capital to operate 
Address C., AMERICAN MACHINIST, 


Wanted 
iron foundry. 
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light as well as heavy 
is foreman. desires to 


Machinist, « 
manufacture, 


perience d in 


several years 


change position. References. G.. Aw. Macu 

Situation by foundry foreman, experienced on 
gen. jobbing work: sober and reliable, and take an 
interest in my work, Business, Am. MACHINIST 

Man of 26 wants position as house salesman, fore 
manor draftsman. 1 ape rience in such positions 
,ox 73, AMERICAN MACHIN 

Wanted—Position as foreman boiler maker by a 
man of large experience th locomotive, statior 
ary and all kinds of sheet iron work: best of ref 
10 years as foreman. Address Box 61, Am. Macu 

A young man with capital (le sires postion with 
Mfg. Co., with vi iew of eventually securing interest 
Practical tool maker and experienced in handlir 
men. Box 71, AMERICAN MACHINIS 

Wanted—A foreman to take charge of floor and 
machine work for concern manufacturing pumping 
mach'y. Applicants must state age and past ex 
References required. Box 69, AM. MACHINIS1 

Mechanical engineer desires a position; have 18 
vears’ experience as machinist pattern maker. 
draftsman and marine engineer (British certifi 
cates). & years last situation as chief draftsman & 
master mech. 1Ist-class refs. M. H. E.. Am Mac H, 

A superintendent, at present in charge of ma 


chine screw works, desires similar position in turret 


machine department, where rapid and accurate 
work is required, or in shop building screw ma 
chines. Address X. Y., AMERICAN MACHINIST. 
Wanted—I desire to correspond with Machinery 
and Tool Manfrs., with a view of taking a New 
York agency for the sale of their manufactures 


Satisfactory references furnished as to experience 
ete. Address Box 70, AMERICAN MACHINIST. 


Superintendent Wanted-—-Must be a young man, a 
practical machinist, familiar with economical shop 
practice, with interchangeable system of manufac 


ture, and with the design and construction of 
modern, high-speed engines. Address “"“W,”? care 


of AMERICAN MACHINIST. 


Amech. eng. of extensive practical exp. and cool 
sound judgment, at present chief of a large mfg, 
est’b’n't, wishing to make a change, solicits corres 
from mf’rs, having, or about to have, responsible 
vacancy to fill. Engines, boilers and mill mach’y a 
specialty. Address Trustworthy, AM. Macninist 

Wanted — A superintendent of a factory for the 
manufacture of very fine apparatus on the inter 
changeable system. Much of the work done close 
ly approaches watch-work in character, but some 
of it is much larger. No one need apply for the sit 
uation whois not fully conversant with the best 
methods of turning out finely-finished and accurate 
work, in brass, iron and steel, on the interchange 
able system, economically, and who is not in posi 
tion to satisfy us in regard to bis ability and expe 
rience in the management of a factory, and in an 
economically and thoroughly systematic adminis 
tration of same. The factory is equipped with the 
very best machines and appliances for the produc 
tion of the apparatus, and has quite a large force 
employed; and the business is rapidly increasing, 
and new devices are constantly being designed, 
which add largely to the business, and which de 
mand for their production in large quantities me 
chanical skill of high order and much executive 
ability. The position would be a permanent one 
and a fair salary will be paid to the mght kind of : 
man. Applicants must state what experience they 
have had, and the class of work they have been 
engaged upon. and, if possible, give Ad 
dress Box 72, AMERICAN MACHINIST. 


reference 
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accus 
turret 


January next a draftsman, 
in small tools for 


Shall need by 
tome dto jatest practice 


lathes, bolt cutters, and kindred machinery; one 
able to put such tool making on a manufacturing 


I 
a technical graduate 
age. experience, and 
AN MACHINIST 


Address, 
30X 


preferred. 
salary expected, 


basi 
stating 
o6, AMERI( 





i. MISCELLANEOUS WANTS 


Adverttsements will be inserted under this head at 
35 cents per line, each insertion, 


Cheap 2d hd-lathes & planers. S. M. York, Clev’d,0. 

Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 

Light and fine machinery to order: Foot ete 
Catalogue for stamp E. O. Chase, Newark, N. 

Rest Bolt Header in the world for $50. Ade sil 
C. HW. Baush & Sons, Holvoke, Mass. 

Wanted—Specialties to build for —? Southern 
trade. Bluefield Iron Works, Bluefield, « Vs 

Wanted —Partner. some means, in established N, 
Y. Patent Office. Address Patents, Am. MACHINIST, 


Agents wanted in every shop, for Surface Gauges 
as illus. in A. M. Sept. 10. E.G. Smith, Columbia, Pa. 


Wanted— Partner with $1.500 capital, in an estab 


lished machine business. Box 62, AM. MACHINIST, 
Corliss engs. and gen. mach’y designed, working 


drawings made. A. W. Jacobi, 156 Liberty St., N.Y 


Special leather and cement for covering pulleys; 
no rivets required: local agents wanted. Crescent 
Mfg, Company, Cleveland, Ohio. ee 


Exchange— Eleven right and 
Automatic Cut-off Engine Pat 


For Sale Cheap or 
ieft modern Patent 


terns & Drawings, from 10 to 20”. B99, Am. Mac 
For*Sale—Three 3-ton jib cranes, 20 feet height 


35 fe yo] ea 
Wilmington, 


Apply to The 
Delaware 


of mast, swing in space of 
J. Morton Poole Company, 
To manufacture 


tools to order’ by 
Works, Orange, N. + 


Shop Agents desired for “*Hawkins’ Calculations,” 
Sth edition. Liberal terms Catalogue and particu 
Theo. Audel & Co., Pubs., 91 Liberty St., N. Y 


For Sale 


light special machinery and 
Orange Machine and Repair 


Lot of partially completed two horse 


power engines, boilers, tubing, etc. American B 
H. O. & Sewing Machine Co., S. W. Cor. 20th and 
Washington Avenue, Philade Iphia, Pa. 


Wanted—-An eastern agency to be locatad at Bos 


ton, forsome manufacturing company or foundry, 
by a mechanical engineer of large business ac 
quaintance. Engineer, Box 3491, Boston, Mass, 

For Sale—One 10x12” Ball Automatic Steam 
Engine, used several years, in) good condition 
Will sell cheap Defiance Machine Works, Defi 
ance, Ohto. 


Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent, 
Pittsburgh Boiler Scale Resolvent Co., 


Pittsb’gh, Pa. 


EEL TUBE 
COLD DRAWN 





TEE. . 
John S.- Leng’s Son & Co. New Yor 


S 











«Bradley 


als 


a 





Hammers 


ean REPUTATION. 
-| Men test everything in this world 
by what it produces. 


2000 


J* 
ee 


| IN USE 
:?} BRADLEY & COMPANY, 








4 SYRACUSE, N. Y. 
BRANCHES IN NEW YORK and BOSTON 





WW iIiLiRE: 
Its Manufacture and Uses. 
By J. BUCKNALL SMITH, €. E. 


100 pages, 150 illustrations. Svo., cloth, $3.00 


JOHN WILEY & SONS, New York, 


BEAMAN 
& SMITH 


Providence, R. I. 


VERTICAL 
a 
MILLING 
MACHINE, 












STERLING'S 


PATENT 


PULLEYS 


and Couplings. 





Ss atl stactic fully guar 
unites M sizes from 


to 1, ) Hor e Powe 
PATENT 
Adjustable Reamers. 





A set of 5 Reamers will 
rea @hy possible size 
from 13-16 to4', in 
Thoroughly tried and 


Friction Coupling. 


ares practical, 
MADE BY 
wee | 4 | 
4 | (7) CRANSTON & Co. 
\ Chibeive * 
\ 7, 67 Park St., New York 


A 


. q + | 
r Cireular No, 2 


Send fo 








ST 


THE DEANE 


OF HOLYOKE 


EAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASs. 
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Drill Presses, Shapers, 
Saws. Machinists’ T« 


on trial. 





Improved Screw Cutting 
Foot and Power. 


Catalogue mailed on application. 


THE SEBASTIAN-MAY €0., 


167 to 175 Highland Avenue, 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents. 


LATHES 


Band, Circular and _ Scroll 
ols and Supplies. Lathes 


SIDNEY, OHIO. 








FINE TAPS, DIES, 


REAMERS, ETC., 


LIGHTNING AND GREEN RIVER SCREW PLATE Ss. 





WILEY & RUSSELL MFG. CO., Greenfield, 


Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and (ther Labor-saving Tools, Send for Price List. 


Mass. New York Agency, 126 Liberty St. 














GX TROVOX On 


‘No Springs fo c 
adjustinent: 


OT) 





‘THE HACKNEY POWER 


SOS DAIS DADS DE 


-No Rubber Cushions to ae 4 “ae 2 
-No Straps fo break, sp 2 


‘No alteration in s raha for raft or 
vere. * heavy'b low. “010: 


HAMMER 


milky 


R? & 9 
rystallize, 3 © 
s to be made, 


DG OINDAOMO ADD *OSOAONH 





THE = ur HAMMER CO., CLEVELAND, 0. 





ESn0PS STEE 


MANUFACTORY, 


WILLIAM JESSOP & SONS, LD. |SHEEFIELD, 





For TO0LS, DRILLS, 
DIES, aC, 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 





Chief American Office, 


| 91 JOHN ST.. NEW YORK, 





R. MUSHETS 


SPECIAL STEELS. 


and 
TITANIC 


How to get the best results with **R. 
STEE 
the work you turn off with that done by 
This will make the first cost of * Mushet’s” 


11 & 13 Oliver st., 


MUSHET’S SPECIAL 
L.”’) Greatly increase your speeds and feeds; then compare 
any other known Steel. 
look insignificant. 


B. M. JONES & CoO., 


Sole Representatives in the United States. 
BOSTON, MASS, 
143 Liberty St., NEW YORK, 








WHEELER CONDENSER AND ENGINEERING WORKS, 





LIGHT WEIGHT SURFACE AND JET CONDENSERS, FOR STEAM YACHTS, ETC, 


93 Liberty Street, NEW YORK. 


Proprietors and Manufacturers of 


WHEELER’S 
Improved Patent Surface Condenser, 


ALSO THE 
Wheeler ** Admiralty” Condenser, 
With Patent Screw Glands. 


The Wheeler-Lighthall Condenser, 
With Patent Waterproof Packing. 





SEND FOR PAMPHLET. 


PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 














a oe sepeiitiremeeeste SURE 


UA” 2 CE 





A.J. WILKINSON & CO. 


Box 3600, 


BOSTON, MASS. 


SEND FOR CIRCULAR. 





ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and visita Price List Free by Mail 


We prepared to take Contracts for applying 
titeam Pipe and Boiler Coverings in any part of the 
United States, 


are 


HW. JOHNS MANUFACTURING (0, 


87 Maiden Lane, NEW YORK. 












HW.JOHNSMFG.CO 


87 MAIDEN LANE, 














PATTERNS ! 


© 
oe*" 





Wilmington, Del. 


= MACHINE TOOL BUILDERS. 


C@ 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, KR. I. 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 
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THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 


American Steam Gauge Co. 
5,000 IN USE.. 





Adopted by the U. S. Government for all the new 
Cruisers and Gunboats built for the Navy. 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
=i No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 





ALSO MANUFACTURERS OF 





FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 


METAL-WORKING MACHINERY. 


OFFICE AND WORKS: 


Nos. 18 to 21 Main Street, 





FITCHBURG, MASS. 


SEND FOR CATALOGUE E, 





48-inch Engine Lathe. 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


cardur New and Revised Catalogue of Practical and Scien 
tific Books, 87 pages, 8vo., and our other Catalogues and Cir 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 





Combination Center Drills. 


Made of the best steel, carefully tem 
red. Sent —— aid to any address in 
he U.S. or Canada on receipt of price. 
a 50 per doz. JoHN T. SLé oe & Co., 







30x 1339, Providence, R. 























Montgomery & Co. 
Machinists’ Tools 
AND SUPPLIES. 

105 Fulton Street, 
NEW YORK CITY. 





, cS No. INCH. PRICE. No. INC i. PRICE. 
= | ee ee ee 
nS 2 Seisc, 0 1....OG... 1B 
Re ak ote a a 70 12 3 1.60 
e2zof 144 80 iS... 0h... ee 
bea 5.. f A 80 14 wee 2.10 
EG SA 6. ...18%.... 95 15 ..4% 2.75 
~ we \ ee 5 16 5 8.25 
2 8 134 1.10 17 514 4.00 
5 9 2 1.20 18 6 .. 5.00 
a 1 Set to2in. 7.80 Full Set .... 31.10 
¢ t Ss IURCHILL & CO., .) 
eS oes ta. be c moe St. ae bot dane an C. W. 1 eCOUNT, South Norw alk, Cc onn, 
eae 
SECOND-HAND MACHINE _— 
Planer, planes 54 inch wide et lon ea 
fits stachine Co 
Planer, planes 72 inch wide, et long, 2 ud 
1 Ww re na ‘Ma thine Co 
Planer, planes 36 inch wide, 10 ft. Jong L. W. Pond 
Planer, planes 80inch wide, 8 ft long, Db. W. Pond. 
Planer, planes 30 ineh wide, 8 ft. long FE. Harrington & Son 
Planer, planes 30 inch wide, 5 ft long Covet i shines o 
Vianer, planes 24 inch wide, 6 ft long, Harris. 
Planer, plang s®2¢inch wide, 5 ft. long, ; L. W. Pond 
Gap Engine Li ithe, 28 inch swing over shears, 56 inch swing in 
gap, 26 ft. bed, English Make 
Engine "Lathe, 4 inch swing, 21 ft. bed, Putnam Machine Co 
ingine Lathe, 24 inch swing, 20 ft. bed, with three oO 
shafting rests, Db. W. Pone 
Engine Lathe, 18 inch swing, 6 ft. bed, Sheppard Lathe & Co 
Engine Lathe, 16inch swing, & ft bed Wheeler 
Engice Latie, 16 ineh swing. 7 ft. bed 
ae Bridgeport 3 ine Tool Work 
EA UTTIN Engine Lathe, Hineh swing, Sf wad, Porter 
. ag ne cance Oineh swing, 8 ft. bed mes Mig. ¢ 
1 Pattern Makeis’ Lathe, 20 inch swin ft. bed, iron shears 
slide rest working in each, outside fa plate, tripod rest 
A UTTIN Shaping Machine, 12 inch strel ew Haven Mfy, ¢ 
Upright Drill, 30 inch swing, ba k geared and self feed, 
Hawes Machine Co 
Upright Drill, 28 inch swing, back geared and elf sae A, 
lx eb & Co 
Upright Drill, 28 inch swing Putn MAY Machine C'S 
Rolt Cutting Machine, 114 in ch, Wim. Sellers & C+ 
Bolt Cutting Machine, 11 4in ch, ' Schleneke 
Slotting M chine, Vinch stro ‘ke ¥ New Haven Mfg. Co 
Pipe Cutting Machine, 4 inch, Morris, Tasker & Co 
inch Boring Mill. 
Large Index Milling Machine. f 
Two » Dn suble Stay Bolt Cutters : Bement 
] One 28 inch Upright Dri ib G.&8. F., J. E. Snyder, new 
) One 36 inch Re 1K Snyder, new. 


DETROIT, MICH. 





TELEPHONE CALL, 3980 CORTLANDT. 
JAS. 'E. SLEIGHT, 





@£0. W. CHURCH, 









TAPS. DIES, 
Machine Screws. 


ABLE ADDRESS, “RUNOLET 





CEAR CUTTERS 


—FOR— 


SPUR and BEVEL CEARS 


which can be sharpened 
specialty 


Cc 





and retain their form ¢ 
Large stock for prompt shipping. 
Special work promptly attended to. 
IRCULAKS and PRICES to 


R. M. CLOUGH, Tolland, Conn. 


a 


Write for 












variety of other work. 
Manufactured by 


30 INCH, ‘42 > INC 


5 THE t 
HENLCY MACHINE TOOLWORK) ian 
\-_-RICKMOND, INO 


pe mean 


i} — = 


Denne 


AHA ALIYED HSH ST 


i 


. vaaerageen ae 


-H and 60 INCH PULLEY LATHES 


For Simultaneously be and Turning Pulleys, both straight and crowning face, Cone Pulleys, 


Ind. 


Gear Blanks, and a 


The HENLEY MACHINE TOOL WORKS, Richmond, 





ETD BLES LDIOL SOE LPI OPERT ILLS 


BUFFAL 


Q 





I 


BORAT O TORGE ‘CO... si is Cente 





N. Y. 





THE “DODGE INDEPENDENCE ° 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 
Combines LIGHTNESS with GREAT STRENGTH, 
CHEAPNESS and GKEATEST EFFICIENCY. 
Can be put on withour 
disturbing the shaft and 
with the bushings will fit 
various sizes of shafts 6’’ to 

60’ diameter in stock. 


COOKE & C0., 
MACHINERY & SUPPLIES. 


163 & 165 Washington St., New York. 
HEADQUARTERS FOR 


Edison Hangers, Williams Leather Belting, &, 
Mention AMERICAN MACHINIST, 








GEARS 


Gear cutters mathematically designed =r made 


for small gearing of clock and watch we rk either 

epicyeloidal or involute, also wheel and pinion 

cutting of the above sizes. 

AMERICAN WATCH TOOL CO. 
WALTHAM, MASS. 





THE BRITISH & EUROPEAN PATENT AGENCY, 
F. W. BaRKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament, 

252 Broadway, New York. 

Monument Chambers, King William St., London, KE, (., Engiand, | 
American and Eurc me an Patents | obts 1ined at 
rates. Special we wollitie of 
our London Ho 
Great Britain as 
ployed on pre mis ~s. We 
machine trades for whom w 





oan stable 


tent dr: :fhemets 
ngs Hoe 
Nay 


we Known men 


done bus sine 
Epitome of the World’s Patent Laws and Statistics | 
Sent Free on Application yy 


~ YF. 


in ‘the , 


(HE FOX PATENT UNIVERSAL TRIMMER 


Over 3600 in use. 





es, from ed Patterns. 


ete uithout Ti 
Boware of , We will prosecute al Infringements. 


THE FOX MACHINE co., 


325 North Front Street, 


No Pattern Room Com 
Send for Catalogue 


Imitations 


a = 
q < = vU 
z ys re > 2 
Oo { — e) 
oc 7 = 
0 fe) 

Saves Time, Saves money. Three Sizes, Four 


Grand Rapids, Mich. 





A SUSOPAL. VY: 


ler y I ting pouarant 


GEORGE HIBSCH, 4 1-2 Plain St., 


nfo’ he: eition tsvearth as much t “BRASS | AND BRONZE CASTINGS 


od 


Albany, N. Y. 


On HG srizontal Engine, 10 inch Cylinder, ttinch stroke 
One Upright Enyine, 7 inch Cylinder, 7 inch stroke 

' A 
One 15 Horse-Power Upright Boiler 


GEORGE PLACE, 120 Broadway, New York. 





MASON’S 


New Patent Whip Hoist. 








One hundred and eleven in use at the largest 
new Hay depots in the World, of N. ¥. C. & H.R. 
KR. R. Co., 33d St. & ith Ave., New York, and 
Lowell M. Palmer's Docks, North 9th and 10th 
Sts., Brooklyn, N. Y. 


Made by YOLNEY W. MASON & CO., 


PROVIDENCE, R. I, 


CEO. A. WALKER, 


Sole Representative 


in U.S. of the numerous inventions of D. B. Mori- 
son, Hardelpool, England, among which are Com 
bination Evaporator and Feed Heater, 
Boilers, Self-Oiling Piston for Indicators, 
Closing Water Gauge. 


IMPORTER and EXPORTER 


Am prepared to intreduce in foreign countries 
(especially England and France) all kinds of Ameri 
can Machinery, Tools and Appliances, having per 
sonally been forming connections with this end in 

iew. In past year bave placed large orders of 
American Goods in several large shops in England 
ADDRESS COMMUNICATIONS 


Care AMERICAN MACHINIST, 
96 Fulton St., New York, 





for Marine 
Self 





ITTTTTTTTTT 


wr ey ST ey 
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ef 4 - 
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MACHINISTS’ SCALES, 
PATENT END GRADUATION 
Wo Invite Comparison for Accuracy with all others. 

EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. 


WORTHINGTON 
Independent Condenser 


An Economical Addition to Steam 
Engines. 


POWER CAINED or 
FUEL SAVED 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


R WORTHINGTON 
NEW YORK 
BOSTON PHILADELPHIA 


SENAY .! 


~ne 


HYON DP SVRAC 


ag a0 





Y. 





HENRY 


CHICACO 





ST LOUIS ST PAUL 
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ablished in 1874. Corner Lake & Kirtland Sts., Cleveland, 0. 


CLEVELAND TWIST DRILL OO. soicccte vier sstsncon, ey. 
7 & FOR TAPS, DIES, PUNCHES, aust |* 
ATEEL” DRILLS, LATHE TOOLS, &c. 


ESTABLISHED 1859. 


HOWE, BROWN & CO., L'T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER ST., BOSTON. 228 LAKE ST., CHICACO. 








ADAMS 
Automatic Bolt-Threading & Nut Tapping Machine. 


Made in ali Sizes to Cut from 1-4” to 6”. 
The simplest and most durable machine in existence. The 
(renting | head is made entirely of steel. No links, levers, 
rings, c , cases, blocks or die rings in or about the head, 
parate He eads and Dies Furnished. Write for descriptive 
circular and price list to 


momen, CADit0] Mfg. Co., 125 to 137 Rees St., Chicago Ill., U. 8. A., 
“ete ere Agents for Great Britain, CHARL KS CHURC HILL & co. 
& TP Ltd., 21 Cross Street, Finsbury, London, E, C., England. 








American Standard Gauge & Tool Works 
WILMINGTON, DEL. 


Makers of pastemante f for 
Standard Measurem 


no perma 


48,000 
Flat Bar Gange. 


in Use. 
JAS, A, TAYLOR & CO 






Crescent Gauge. 








Castings for High Speed Steam Engine. 
CYLINDER 4 in. x 4% in. 
T. Shriver & Co. Ironand Brass Founders, 


333 E. 56th St., N. Y. City. 

Sets of Castings for Engine illustrated above, with Cast 
steel Shaft, Connecting Kod and Rock Shaft and Brass Bear 
ings, ‘boxed and —_ don receipt of $29.00. Three sheets 
blue prints of working drawings, extra. 


successor 


NEW H 


' ERIN 
= MACHINERY 2 














STEVENS PATENT 
WING FIRM JOINT CALIPERS 


With Wing and Seq, Screw. 
Ge Any my m5 5 > 


Pr raid, 

8 inch, tf 0} ett ment $1.50 18 _. 

ae +4 - 175/20 “* 
My 











All highly polished. 

saeat and Leaaer Spring Dividers and 
Calipe oS, Surface Gauges, and Fine Ma- 
chinists’ Tools. (™ Illustrated catalogue 
free to all. J. Stevens Arms & Tool 
Co., P.O. Box 23i, Chicopee Falls, Mass 


POWER 
PRESSES 


Adjustable. Improved. 
FOR TIN, BRASS AND 
mm SHEET IRON WORKERS. 

WORKMANSHIP GUARANTEED 
STRONG AND DURABLE. 
Send for Circulars. 
“SPRINGFIELD MACHINE TOOL (0. 
: SPRINGFIELD, OHIO. 


PRICES ON 
APPLICATION. 


THE HORNER 
MACHINE CO., 


HOLYOKE, 








Water Tool Grinder, 





MASS. 
for inventions procured 
Litigation, Searches, Opin. 
ions, &c. Trade Marks, La- 


P A TE bels, &c., registered. 


J. NOTA McGILL, Attorney-at-Law, 
ATLANTIC BUILDING, WASHINGTON, D. C. 


BELLOWS 


Beam Micromete 








G We: 
STANDARD 


PUNCHES 





Send for CATALOGUE t to 


STANDARD TOOL 00., or Mass. 








walloa ie FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler, 
STEAM PUMPS FOR ALL DUTIES. 


THE BUFFALO STEAM PUMP CO., 


BUFFALO. N. Y. 











THE CANTON STEAM PUMP CO., ©4320’ 


Manufacturers of 


‘STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Cass. 
Discounts and Terms on Application. 










Qa eX 2/a 





<< _—— 
19X6 X12. 


Tue Davioson STEAM PUMPS AND PUMPING ENGINES. 
WARRANTED BEST MADE arreatioxs 


Manufactured by 
M. 


T. DAVIDSON. 





PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


SUPLEX FAM PUMPS. 
POWER PUMPS. 3k . 
Ine PRESSURE PUMPS p 


77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5; OLIVER STREET, BOSTON. 








UN 
WN SELPHIA, 


wrinreli é 
PENNA. 


— PHIL SD 


@ COMPLETE STEAM PUMP_<. © 
j 10 pets FROM Me ae ie 
ia LIS PRICES * 
iq 











Maslin’s Patent Steam Pump. 


Chea a 6 and Best Automatic Steam Vac- 
uum Handles DIRTY and GRIT- 
TY LIQ IDS without Oil orCare. Sim- 
plest, and most durable Pump made, as pare 
tial removal of two bolts makes every valve 
readily accessible. Pumping Plants for Con 

tractors, Irrigation, Water Works, Rail- 
roads, Mining and General Hydraulic Pur- 
poses, Send for Circulars, JoHN MASLIN & 
Son, Sole Mfrs., 165-167 ist St., Jersey City, N.J. 


“LITTLE @is tHe IBS INS -ECTOR 
GIANT” feeneaigs” RUE'S EJECTOR, 


Steam Boilers. 
Superior to all others for Rouing 
and Forcin, ng Water and 
other y cageees. 


= <E: = ES Boller Washer and and Testing Device. 
rm Water, avoiding in- 
juryand my facilitating the Raising 


RUE M’F'G co., PHILA., PA. 
CATALOGUES FREE. 


A2Z.0OO0O0 IN USE. 


pes sve 2 
CincutA 


A Diane 


SOLE MAKERS. 


L CINCINNAT, O. Kone) 
































** Excellent.’’ 
“ Efficacy 99.2 per cent.” 
(New Albany Laboratory.) 


Lift 20 ft. Hot water supply, 115 
One Valve to operate. Auto- 


**Phenomenal,” 
‘Efficiency 99 4-2 per cent.” 
(Michigan University.) 


~ RAanGE 20 to 150 Ibs. 
to 128deg. 80]bs. pressure. 
matic and re-starting. 


EASTERN DEPOT: MANUFRS., 


DONEGAN & SWIFT,  PENBERTHY INJECTOR CO., 


11 Murray St., N. Y. DETROIT; MICH. 
t= Trial, 30 Days. Return if not satisfactory. 





tmz QTILED & PARKER PREDS C0. 


Midaddietown, Corr, 
MANUFACTURERS OF 


a; Presses and Dies, Drop Hammers, 


SHEET METAL TOOLS. 


WRITE FOR PRICES. 


E. W. BLISS COMPANY, L't'd. 


BROOKLYN, N. ee 
Manufacturers of 








TOOLS 


—FOR~— 


Working Sheet Metals » 


Presses, oe ty 
mbossing Presses 





Vertical Milling Machine. 


Drop Presses, Forging 


Presses, Lever Presses, 
&e., &c. 

Dies of all kinds, Squaring, Trimming and 
Slitting Shears, for Rolling Mill and other 


Work, Tinners’ and Canmakers’ Tools. 


PUNCHES and SHEARS, 





work in our 


i B f fal attach ts f tti one of our 
For Boiler yon th ona and Ship Builders, Two. Spindle Milling Mac eo dees nek “ doing 
re ron 


shop that formerly required four planers. 


orks, &o. 


GRAHAM TWIST DRILL CO., Detroit, Mich., U.S. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS. 





Send for Catalogue and Prices, 


POR MAC! Won 


swede) 5! & SPECIAL MACHINERY. 
FORSHEET-METAL, WIRE PAPER & LEATHER. 
PLYMOUTH & JAY,S'S. BROOKLYN.NY. 


ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, ete Slow Speed, Positive Blast. Is Durable, 
Compact and Cheap ; also I ortable Forges, Tuyere 
Irons and Foundry Blowers. 


Endorsed by Practical Mechanics Everywhere, 








Belt Power Air Pump and 
Condenser. 


The CONOVER MFG. C0, 
CONSULTING « 
MECHANICAL ENGINEERS 


i 
ERTY 8TR = 
“MEW YORK. S 

No Air Locks. 15 to 50 per cent. 
fuel saved or equal amount of = 
power gained. Runs with same 5 


economy as engine, 
Adapted toall kinds of En- 
_ gines. Send for Circular. 


EUREKA TEMPERED COPPER CO. 


NORTH EAST, PA. 
ONLY MANUFACTURERS CF 
Pure Tempered Copper 


FOR JOURNAL BEARINGS, ELECTRIC COMMU- 
TATORS, COMMUTATOR SEGMENTS, 








CONNERSVILLE, IND. 
Please Mention This Paper. 











P. H. & F. M. ROOTS, Mfrs. ; 
5. 5. TOWNSEND, Gen. Agt., ) 163 & 165 Washington St. 


COOKE & CO., Selling Agts.,) 


Brushes, Rolled Goods and Copper Castings. 
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AMERICAN 


MACHINIS 








tenance— Kase of 


por 
Send for Descriptive Pamphlet— Drawings, 
furnished for any —— of power from 4 H 
aD ay 


Absolute Safety from Destructive Explosion—Highest Attainable Econ< om 
Fuel—Rapid Generation of Dry or and General Steam— Main 
nsportation an 


Durability—Low Cost of 
General Efficiency are among the advantages 


ssessed by the ** Wharton-Harrison ” form of boiler: 


Specifications, and Estimates promptly 





State requir 


NEW YORK, N. ¥. 
41 Dey Street. 





our propositien. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 


ATLANTA, GA. 
9 No. Pryor Street. 


CHICAGO, ILL. 
187 La Salle Street. 





DEFIANCE MACHINE WORKS, 


DEFIANCE, O., U.S.A., 


BUILDERS OF 
Hub, Spoke, Wheel, Bending, Wagon, 
Carriage and Hoop Machinery. 


This 
Machine 
has a 
n Capacity 





— Send for 
Cata- 
logue. 


DRY STEAM 


FURNISHED BY 


THE POND 


SEPARATOR. 


The Pond Separator is guaran- 
teed to relieve ie steam of all en- 
trained water, and return this 
water to the Boiler. thus effecting 
a large saving in tuel. 


SEND FOR CIRCULAR. 


POND ENGINEERING CO., 





St. Louis, Chicago, 
Kansas City, Omaha, 
Dallas, Seattle. 





"Wm Patent Stamped Brass Letters. 








H. WHITE, 44 N. 4 St., Phila., Pa. 





TTHOS. #. DALLETT 





Manufacturers of 





ELECTRIC GENERATOR 


* Complete Power Plants. 


York St. & Sedgley Ave., Philadelphia. 


Portable Drills, Hand Drills, Boiler ¢ 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, speci'acant: (ziti 


Machine Tools, Cranes, Elevators, Pumps, 
Presses and other Machinery. 


The Best for Wood Patterns. 10 Sizes. 
& 00., 


For instal- 
ylation of 





A’: E.LONERGAN&CO. 
211 Race St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
“Reliable” Steam 
Trap. 

1888 Catalogue 
free on application. 







ike 


0 PERE EGOS 





_, HUGO BILGRAM, 


N. 12th St., hila., Pa. 
Maker of all kinds M, 


ACHINERY. 


Spec ial facilities for Accurate 
Work. 


S 


Bevel Gears cut theoret- 
ically Correct. 





SWEET’S 
Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed. 
SYRACUSE 
TWIST DRILL CO., 
Syracuse, N. Y. 








SEND FOR CATALOCUE. 


DESTER MACHINE SCREW co. 









Manusacturers ts het Cap «& 
Machine Screws, Studs, ete. 





ee Ae eo ueee RRAY=+ 
oA WENGRAVER on WOOD\4 


SA2NN'S’ ST. NE Seb =a )-3.6 





C.H. BAUSH & SONS, 
HOLYOKE, MASS. 


MANUFACTURERS OF 


POST, SUSPENDED 


WALL RADIAL DRILLS 


FROM THE SMALLEST TO THE LARGEST. 


Bussell’s Patent Interchangeable Lathe Tool 


Time Saving. Easily Adjusted. 


a 











Hn a 


° No Bolts or Screws, 
For full information, address 


S. W. REESE & CO., Sole Manufrs., 
182 Porro STREET, YORK. 


FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WoOODCOCE CLUTCH 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO,, 
ALLENTOWN, PA. 
ACHINER y 

For Reducing atd Pointing Wire, 

| ESPECIALLY ADAPTED TO POINTING WIRE 


RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manutacturer, 


1S. W. GOODYEAR, Waterbury, Ct. 
F.J. SCHMITT & Co., 


30 & 32 FRANKLIN ST., NEWARK, N. J. 
—MANUFACTURERS OF— 


VaUGHNS PATENT POWER HAMMER, 


Can be adjusted easier and quicker than 
any other in use. Also 


JEWELERS’ MACHINERY 


And Tools of every description. 



























auOCOLlLS iL w 


FROM ¥ LB. TO 600 LBS. CAPACITY 


oo 
| 


i i 


RETORTS. 
BOWLS. 
DIPPERS. 


STIRRERS. 
STOPPERS. 
COVERS. 


Wi Ip a) 


4 





BLACK LEw»D CRUCIBLES 
MADE BY THE 
JOS. DIXON CRUCIBLE Co , JERSEY CITY, N. J. 
ARE THE STANDARD THE WORLD OVER, 
ANDO GUARANTEED THE BEST CRUCIBLES MADE. 
CALL FOR 


DIZON'S BLACK LEAD CBUCIBLES, AND TARE NO OTHER. 


COILS & BENDS 


—OF— 
IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES, 


THE NATIONAL PIPE BENDING CO., 








82 River Street, NEW HAVEN, CONN. 





MANUFACTURERS OF 


5% "IEE 
Jaws Reversibie. “4 Os 
Four —— i <= 
an Diane so Capacity. '¢ si 
7% inch, S = 
} 1058 10% © ss : 
3° 131% “* 
18 Pid 1934“ 
2546 “ 
SEND FOR ILLUSTRATED CATALOCUE. | 24 23 


4 


JWESTCOTT CHUCK CO,, is 1 0 


Todependent Chicks. 











BOULER HEAD PLANING MAGI 





Rapid Work. Perfect Heads, with or without Dies, 
No Hole in Plate. Construction Simple. 
Price psidhonpescomana 


JACOB CLARK, M Mfr, cars. 


“THE HORTON LATHE CHUCK” 


= than 300 Sizes and Styles. 


- Universal Chucks, 
a). Independent 
| Chucks, 
Combination Chucks, 


a Of Every Description. 
Send for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U. 8. A. 


— i 


CHAS. CHURCHILL & CO., Ltd., 


2! Cross Street, Finsbury, London, Eng. 








wor iO" Per set of four & 


et of fo. 


A Perfect 


e CATALOGU OF CHUCKS. 


| @ a4 26 ee 8 28 
_ FACE-PLATE ayP 


r C 





stitute 


FOR 


i” cECHUCKS 


tou AS ATT acy ED Nh STYLE gp 


MANUFACTURED By 10 eace PLATE. 


GO 


HE CUSHMAN CHUCK CO: HARTFORD. 





count 8. 
MANUFACTURED BY 


THE HOGGSON & PETTIS MFG. CO., 
Est. 149. NEW HAVEN, CT. 








Pratt’s Patent Positive 
Driving Drill Chuck. 


Distinctive Feature. 

Has the Holding Pow 
er of Taper Socket, to 
gether with all the ad- 
vantages of the com 
> mon Friction Chuck. 
Write for Illustrated 
_ List and Discounts 


THE PRATT CHUCK Co., 
Clayville, N. Y., U. 8. A. 











STARRETT’S 


PINE TOOLS 


m7" Skilled mechan- 
Bed ics prefer them. 


t 

<a > 
' 

7 













Live de: ilers sell 
them. 
Send for free il- 
lustrated Cata- 
logue. 


i. F STARRETT, Athol, Mass., U.S.A. 


Lonpon Acents: Chas, (¢ *hurchill & Co., Limited, 
21 Cross St., Finsbury, FE. C. 


B® LATHE 
© Center Grinder 


For truing Hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg- 
ulated machine shop. 

Write for prices to 























Trump Bros. Mach. Co. 


Wilmington, Del. 








FOR SALE BY 


PW Chas, Churchill & Co. Ltd, 


21 Cross St., Finsbury, 
London, England. 


PINION KEY CHUCKS. 


A geared scroll chuck with the pinion on the key 
shaft. It has been used for years by the mae 
electrical and instrument factories in the U. c 
[ts hs arranted durable and true. Ask for it a your 

ealer’s, 


THED.E. WHITON MACHINE CO. 


No. 5 Oak St., New London, Conn. 
S.A. SMITH, 23 S. Canal St., Chicago, Western Agt. 


PURE 


ALUMINUM. 


The Pittsburgh Reduction Go. 


95 FIFTH AVENUE, 
PITTSBURGH, PA., 


Offer Aluminum, guaranteed to be equal in 
parts to the best in the market, at the 
owest rates obtainable. Prices given on 
application. Aluminum sheet, wire and 
castings at best rates 

ALUMINUM POLISH, very efficacious 
and non-poisonous, suitable for household 
use as well as for manufacturing purposes. 

ALUMINUM SOLDER. 

Correspondence solicited. 


The Moore & White Co,, 


16th St. & Lehigh Ave., 
PHILADELPHIA, Pa, 


MFRS. OF 


The ‘‘ Moore & White ’’ 
Friction Clutches 


Cut-Off Couplings, 














Send for Circulars. 


THE IX LL. DRAWING STAND 


PATENTED. 
With or without board. 


The best and most convenient Draw- 
ing Table in the world 


JONES & MACK, 


Smith Bidg, 220 Walnut St., CINCINNATI, 0. 





















Hydraulic Screw Punch. 





JACKS, VALVES, 
FITTINGS, PACKINGS, 
ACCUMULATORS, 


Watson & Stillman, Mfrs, 


204, 206, 208 and 210 E. 43d SL, NEW YORK, 





HYDRAULIC MACHINERY 


PRESSES, PUMPS, eonenee 





































































ZN IN 


AM Eat 








EDISON GENERAL ELECTRIC COMPANY, 


COMPLETE STOCK OF 
DOUBLE BRACE, SELF-OILINGC, ADJUSTABLE BALL AND SOCKET 
HANGERS, PILLOW BLOCKS, POST HANCERS, ETC. 


THE EDISON PATENT COMPRESSION COUPLING, 
W7e are in a position to fill all Orders Immediately. 


Address EDISON CENERAL ELECTRIC CO., Schenectady, N. Y. 
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~——AMERIGAN GAS FURNACE 60... 


DESIGNERS AND MANUFACTURERS 


“GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanical 
g operation requiring high, even and controllable 
temperature, 


No. SO NASSAU ST., 
NEW YORK. 


WE’G COMPANY, 


1891 


MAC HINIS'T 


























A. KR. KING 


ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 
uur CASTINGS aris. 
AND OR 
LICHT BRASS. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. TALOGL CORRESPONDENCE INVITED. 





FLATHER ENGINE LATHES 


POSSESS MANY NEW AND ORIGINAL IMPROVEMENTS. 





SILANDARD SIZES: 
| 4 + I ich S NINO, 6 Fx ot Bed, 
ie Inch Swin 6 Foot Bed. 
16 Inch Swing 6 Fo t Bed. 
18 Inch Swing, & Foot Bed. 
20 Inch Swing, 10 Foot Bed 
92 Inch Swing, 12 Foot Bed 
24 Inch Swing, 12 Foot Bed 
FLATHER ENGINE LATHE, 
Bi aaceh Stara. Any other Length of Bed furnished 
as desired 
DA ies ) se. 
HILL, CLARKE & CO. 
I56 OLIVER STREET, - BOSTON, MASS. 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICHI. 


Pat. KEY-SEAT. SETTING. GAUGE 
PATENT. “ UNIVERSAI-. SCREW-CUTTING “CENTER 


OEE ote ANS TWIST DRILL GAUGE 


J.WYKE x CO 
FineMachinists tools. E. BOSTON, MASS. Send for LISTS 


TAKES HUNDREDS OF SOLID Mi MANDRELS TO DO THE WORK OF 9 OF 
a Le rm i Expanding hash 























7 W. H. NICHOLSON & CO., 
WILKES-BARRE, PA. 


Eng. 


HARDENED AND 
GROUND. 
London House: CHAS. CHURCHILL & CO., L’t’d, 21 Cross St., 





Finsbury, London, E. C., 











Universal 2Plain Grinding Machines, |MORLSOT'S Patent Gut- 


/ ting-off and 
Work and traverse in- if 












4. SIZES. 4 stantly varied to any Centering 
_— a anges 4 M hi 
\ remes e- 
versingpoints ac Ine. 
-— varied by Sises 3’, 3’, 4”’,6’’,6”. 
hand. Pivote MADE BY 


table simultane 
ee es oy at 
bot ends by 
hand, has no slot 
or screws on its 
end; easy to keep 
- - clean; is gradu 
F ated in 4 degrees 

mt in tomer in inches per ‘oot 


Manufact 
LANDIS BROS, ‘Warsesere, Fa. 
THE NORTON DRILLS. 
> ~~ stn 
GE ay) FOR LIGHT, SENSITIVE 
g i) ! AND RAPID DRILLING. 


Hurlbut & Rogers, 
South Sudbury, Mass. 

®. Chas. Churchill & Co., Ltd, 
Agents, 21 Cross St., London, 

es England. 






> Send for 
Circular. 
















1, 2,3, 4 or more Spindles, Sensi- 

tive or Automatic Feed. 
) drill from 0 to 1-2 ineh holes. 

The Latest and Be st; most con- 
venient, sensitive and durable Drill 
on the market. 

Have Balanced Spindles and Bal- 
anced Tables. 

Write for price s and description, 
or for Special Machinery. 


THE NORTON & JONES 


MachineTool Works, 
PLAINVILLE, CONN. 


Manufacturers of Machine Tools 
and Special Machinery. 


7 paacrichs 
DRAWING.” 


By J. G. A. MEYER. 


This valuable series of 93 articles 
having been concluded, copies of the 
American Mac hinist containing 
them will be sent by mil to any address 
in the U. S.. Canada or Mexico, New games 
or single copies, 5 cts. each, postpaid. 






, PATENTED. sie 
With New and Valuable Features, 


MADE ONLY BY THE 


BRADFORD MILL CO. 


8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application. 
















GENERAL®® EXPERIMENTAL 
MACHINE-WORK . BEsT FACILITIES IN CHICAGO. 
NATIONAL MACHINE WORKS, 35 S° CANAL ST CHICAGO ILL. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U. S., Canada or Mexico, for $5.30, 
or single copies, 5 cts. each, postpaid. 











Order now before our stock 
of papers is exhausted. 


ADDRESS: 
American Machinist, 
96 FULTON ST., 
NEW YORK. 











THE LODGE AND DAVIS MACHINE TOOL CO. 


Works, CINCINNATI, 


New York House, 


G4 Cortlandt 


Chicago House, 


GO 708. Canal8t, 


St. Louis House, 


p | NS, 
14, 16, 18 and 21-Inch Swing, Large Hollow Spindle. 


Taper Attachment, Automatic Stop, Compound Rest, Lead Screw, under front V. 
Extra heavy, Convenient, and easily handled. 


Dat 
Ch ti a | =| 
s : U 
wt 


& 


wr 











20, 26 & 32-In, Triple. Geared Shapers 


15 and 20-inch Crank Shaper. Stroke changed while machine is 
Stroke changed and adjusted while run- running. Shaft can be passed through 
ning. Stroke at all times positive. head of machine and key seat cut in 
Invariably plane to a line, same to any length. Extra heavy 


Tables slotted on all sides. 
Special 26-In. Shaper with auto. down feed. 


Detachable Tables vises 


See 






24, 27, 30 and 38-Inch Swing, Cabinet Legs. 
All feeds reversed in apron. 


COMPLETE MACHINE SHOP EQUIPMENTS A SPECIALTY. 





ENGINE 
LATHES, . ee ee RADIAL 
7 — DRILLS 
bai 4 DRILL | 
basHeS, x PRESSES, 
PULLEY | +. BOILER 
LATHES, MAKERS’ 
CHUCKING | DRILLS, 
LATHES. POST 
DRILLS. 


Advertisement 


OHIO. 


rite a 


— Boston Office, 


Se Oho 85 Purchase, 


Philad’a Office, 


a, 10, Seventh &, = 


CABINET TURRETS, AUTO. MONITORS, 
MONITORS, SPEED LATHES, &C. 
COMPLETE BRASS WORKERS’ OUTFITS. 









Sole Agent 
for Creat Britain, | 


ALFRED HERBERT i 
mg Coventry, = 
England. 









—_—— 


FOX 





24, 32 and 36-Inch Planers. 


25,28, 32 and 40-Inch Drills. 
Automatic stop to feed. Quick return 
on right side. Table operated 
from front. Large cones 
and long belts. 


Extra deep beds and tables. Powerfully 
geared. Plenty of Metal and designed for 
extra heavy duty. All Feeds and Shipper 
operated from both sides. 


Improved device for holding Planer Bolts. 





on Page 20. 
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MORSE TWIST DRILL AND MAC HINE “COMPANY, 
New ; Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





F.E. REED & CO. 
= \ worcester, Mass. 


ENGINE LATHES from 10 to 30 inches swing. 


Also Hand Lathes, Foot Lathes and Milling Machines. 





FLATHER S NEW PATTERN 
22 Inch Engine Lathe, 
Has many Original and Valuable Improvements. 


HILL, CLARKE & CO. 
156 OLIVER STREET, BOSTON, MASS 


ric $8 Za BARKER'S 


IMPROVED 














mean B CENTER GRINDING 
mechize MACHINE. 


Manufactured by 
We. Barker & Co 
CINCINNATI, O. 
SEND FOR 
CIRCULAR, 








| ce" IMMEDIATE DELIVERY. 
15’ and 18” Crank ) 

20’ and 26” Geared )! SHAPERS. 
JNO. STEPTOE & CO., Cincinnati, Ohio. 


BARNES’ 


bY UPRIGHT DRILLS 


Complete line, ranging 
from our New Friction 
Disk Drill, for light work 
to 42-inch Back Geared 
~ Self Feed Drill. 





| 















Send for Catalogue 
and Prices. 





Ww. F. & JOHN BARNES CoO., 
1995 Ruby Street, Rockford, Ill. 


KEY SEATERS| GAL 


Portable and Stationary, 








Rack-Cutting Attachment 
Eey-Making Machines, 


Giant Key-Seater Co, 
EAST SAG INAW, MICH, 


April 25, 1891. We are ve ery 
much pleased with it, and 
think it the best machine on 
market for simplicity and 
= effe ‘ctive work. DAVIS & 
cows ILL. IRON WORKS, 
Umsaha, Neb, 











New Haven Manf’g Co., 
NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 
2 BY 24 TURN TABLE TURRET 

















JONES & LAMSON MACHINE CoO., 
Springfield, Vt., U.S. A. 
L. W. POND MACHINE CO. 


Manufacturers of and Dealers in = 
s 
Iron Working Machinery. AY \ \ 


IMPROVED PATENT IRON fe Weem 2 









yy 


AN = 


PLANERS A La 
SPECIALTY. 
152 
Union St., 
WORCESTER, 
MASS. 


hi 





Complete Universa! 

Milling Machines, 

Plain Back Geared 

Milling Machines. 
Plain Universal 

Heads. 

All designed to meet 


the requirements of the 
best practice. 


KEMPSMITH 
Machine Too! Co,, 


MILWAUEEE, WIS. 














| FOX & TURRET 
LATHES 


A SPECIALTY. | WATERFORD, 








N. Y. 


scams UEELiN IST 





SEND FOR CIRCULAR. 


“~p Steam and Gas Fitters’ 


D, SAUNDERS’ Tn 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Hand Tools- 


21 Atherton St., Yonkers, N. WV. 





yf Be) oo 8 


Cintinnat ils Maching| 


COMPANY, 
Plain and Universal Milling Machines 
Universal Cutter Grinders, 
N. E. Cor. SECOND AND PLUM STREETS, 
CINCINNATI, O. 


BARCAINS. 
15 H. P. Erie City Engine, 
20 H. P. Erie City Economy Boiler. 
Engine in Good Condition 
Boiler (almost new) 
5 H. P. Card Electric Motor in splendid 
order. 


and 


running >. 


FOR SALE CHEAP. 


O0;, IN. ab. 


corner Second and Plum Street 


Cincinnati, Ohio. 





FOR 





PATERSON, N, 4. 


Write the Crncinnatr MinuinGc Maciine 


Light Belts, 
JOHN ROYLE & SONS, 


TH va VERTICAL MOLLER 


For Bich 
Speed Milling, 


An. indispen- 
sable Tool in 
any well ap- 
pointed ma- 
chine shop. 


Specds from 240 
' 010.000 revs. 


Send for Circular. 
MANUFACTI RED BY 





~|JOHN BECKER MANF’G CO., 


157 PEARL S71. BOSTON. 








Worcester, Mass 
bs Manufacturers of 


W.C. YOUNG & € 


FOOT POWER LATHES, SLIDE RESTS, ETC. 


BOYNTON & PLUMMER, 


M Ar WORCESTER, = 










Manufacturers 


Shaping Machines, 
Drilling Machines, 


CHAS. CHURCHILI 
21 Cross St., 


& 00, ., Ltd, Agents, 
Finsbury, Lor 








> 

=] 

EF 

= =| 

so = 
pH once 
Ed PRENTICE BROS.., 
<3 anufacturers 0 
a 


Lathes & Upright Mr Is 
Lathes from B. te 
2in.swing. Le tVa. 
riety of Drills n “i nad 
ture din the rid 
Worcester, Mass. 


21 Cre 


For Sale by CHAS. CHURCHILL & 00., Ltd, 


Engine Lathes, Hand Lathes, 


Bolt Cutting Machines. 


ndon, England, 


Wana 


; WORCESTER, 

















A new Patent Applic cation ct 
Ball Bearing, patented Dee. 2, 
1890, to Drill Presses, Lathe and 


AX oall end thrust of Horizontal 
\ \ Shaits an .- ‘hinery. val er 


by t thi de vice, Full : satisfac 


tion gua aranteed 


JOSIAH Ross, 











SP BLAISDELL &CO., © 


Manufacturers of 


Machinists’ Tools, 











WORCESTER, MASS, 


Pipe Cutting & Threading Machinery, 


FOR HAND OR POWER. 
RATCHET DRILLS, RATCHET DIE STOCKS AND 


MALLEABLE IRON PIPE VISES. 








‘CURTIS & CURTIS, 


66 CARDEN ST.,BRIDCEPORT, CONN, 





NEW SHOP. 





AMPLE ROOM. 


Ww. 





PERFECT EQUIPMENT. 
NO MAKESHIFTS. 








PERFECT LIGHT. 
EASILY REACHED, 








FORBES 
CoO., 


HOBOKEN, N. 


FINE TOOL 


AND 


MACHINE 
WORK. 


D. 


J. 


CONTRACT, 


DAYS’ WORK. 


Tah STREET, 


AND 


HUDSON, 
HOBOKEN. 


JOB 


OR 





“Eclipse” 


Hand Pipe- Cutting 


No. 1.—Powerful, 
RY) simple in 
Cuts and screw 


Machines. 







77eX- 
CONSTYUC- 
° pipes 





SYFLLAI 





H, B BROWN & C0., 





EAST HAMPTON, CT. 
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LAKE VILLACE, N. H joa) 


OWILLEUL WASTE MARES WOFUL Want” 


Nevertheless, 

when you use a pump governor that 
wastes, instead of economizing your 
steam. Our Pump Governor econo 
mizes steam, besides causing the 
pump to maintain a perfectly uniform 
A trial, we are sure, will 
convince you of its merits. Send for 


a catalogue of our goods, 


MASON REGULATOR C0O., 


BOSTON, MASS. 


this waste occurs daily, 


stroke. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


TaD LON ALLS ir Ul 


Double, Single, Angle-Bar, 
. Horizontal, Twin, 
Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 





Hamilton, 


OHIO. 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 
Send for New Catalogue. 











BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


——BUILDERS OF-—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, Machine Shops 
: Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Etc, 





The ILLES & JONES CO., 





WILMINGTON, 
DELAWARE, 
MANUFACTURERS OF 


MACHINE TOOLS, 


FOR 
BOILER MAKERS, BRIDGE BUILDERS, 
SHIP BUILDERS, RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


HORIZONTAL FL ANGE PUNCHES, 





READY FOR R IMMEDIATE DELIVERY 


One Open Side Extension Planer. 


To plane 72’ wide by 60” high by 20’ long, with Four Heads and 
Supplemental Rolling’ Table. This Planer is from our latest patterns. 
Weight about 54,000 lbs. 


THE DETRICK & HARVEY MACHINE CO. 


BALTIMORE, MD. 
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FROM 1-4 TO 15,000 LBS. WEIGHT. 


True to pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 

Stronger and more durable than iron forgings in any position or 
for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 


now running prove this. 
Crossheads, Rockers, Piston-Heads, etc.. for Locomotives. 
STEEL CASTINGS of eve ry description. 
Send for Circulars and pric es to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa, Office 407 Library St., Philadelphia, Pa, 


No, F Heavy Floor Emery Grinder, 
= 2INCH SPINDLE. 

4 Weight, 1100 Lbs, 

Write for Catalogue. 













KEUFFEL & ESSER CO., NEW YORK. 
dachka e.ue PRINT PAPER. 


acka 18 THE CHEAPEST, NO WASTE. NO FAILURES. 
Sacha MAKES THE BEST AND MOST PERMANENT PRINTS 
KEEPS LONGEST AND GIVES THE MOST PERMANENT PRINT, 
Sacha WHEN WASHED ANO ORIED 18 STROWOCER THAN IT Was BEFORE. 
IMITATIONS are plentiful The principal advantage claimed for the imitations te the low srice 
We cian that Kiefias te the cheapest. for the reasons stated above 








Gamptes, Price (iste And information cheerfully furnished Photo Printing fer the Trade 








,_ POWER HACK SAW 


SPRINGFIELD EMERY WHEEL MFG. CO., 
BRIDGEPORT, CoNN. 
Chicago Branch: 70 So. Canal Street. 


FRISBIE FRICTION 
PULLEYS CLUTCHES. 


THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORE. 











This Saw, as seen in the Cut, is made to run with 
Hack Saw Blades, 


with it by hand, as the speed and pressure 
regulated and vniform. 
minute and does its work without attention. It 
cuts iron and steel up to 5inches in diameter. 


Saw on our recommendation. We are the only 


Headquarters for Star Hack Saw Blades, 
Price of Power Saw, $25.00. 


MILLERS FALLS CO., 


93 READE STREET, NEW YORK. 











a belt, and is adapted to our 10, 11 and 12inch Star 
One blade used in this frame 
will do ten times as much work as Is usually done 
are 
It runs forty strokes per 


We 
guarantee entire satisfaction to all who buy the 








WYMAN 





Worcester, Mass. 


DROP FORGINGS. 


ALL SIZES. 








ACME 







FIRST PREMIUM, 


MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


CINCINNATI CENTENNIAL. 






PAT. DEC. 5, 1882, 
PAT. DEC. 4, 1888. 
PAT. AUG. 25, 1885. 








tN IVERSAL RADIAL DRILL COC iy Eneinie 





TILOUS.A. 





SPECIAL MILLING GUTTERS, REAMERS, 


DIES, TAPS, GEARS STO ORDER. 








GEAR CUTTING TO ORDER up 
to 60 in. Diameter. 


Me Acjustable Bladed Reamers 


== 


‘NUTTALL CO., Allegheny, Pa. 


R, < 
Designers and Manufacturers of 


SPECIAL MACHINERY AND TOOLS. 


Unescén Lathe 2 Paet Tools 





NO FORGING. 





It will pay you many times over, to use 
these Tools and throw away your old forged 
ones. Send for Circular and Prices, 


FRASSE & CO., 


92 Park Row, New York. 
ABSOLUTELY DRY STEAM 


CAN BE SECURED BY USING 


Straight Line wee Separator. 












In use on steam mains 200 to 
800 feet in length. Alsoon Old 
Colony, Stonington, Ward's, 
Lehigh Valley Towing and 
ther steamer lines 

Send tor Circulars to 


JOSEPH DE RYCKE, 
145 Broadway & 86 Liberty St., 
NEW YORK, 





RADIAL DRILLS 


For Machine Shop Use. 
‘ Special Radials for Bridge Builders. 
Box’s Double Screw Hoist, 


600 Ibs. to 20 Tons 
Seoeoty carried in 
Stock. 

Full line of Cranes usu- 







track and trolley to 
ton Traveling and Jib 
Cranes. 


Photos and Cuts 
on Application, 


Alfred Box & Go., 


Front,Poplar & Canal Sts., 
Philadelphia, Pa. 








Pronounced by thousands the best machine. 


THE DRAUCHTMAN’S POINTER 
Makes both a round and chisel point. 
Makes a perfect point and never breaks the lead. 

Art Dealers Sell it. Send for circular. 

Sent prepaid to any responsible business house on trial 

for ten days, for $2,00. 
The Perfect Pencil Pointer Company 
105 MIDDLE STREET, PokTLAND, MAINE. 


” on DRY STEAM. 


ENGINE 


Simpson's Centrifugal 
Separator and Trap. 













For Supplying Clean and Dry Steam 
to Engines, Dry Houses, etc. 
Place Separator as close to engine 


as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifu- 
gal force against the outer walls, 

while the dry steam goes through 


the small holes to center of pipe. 
Steam can enter at A or as con 
venience may require ; also used in 


conveying steam long distances, for 

Steam Hammers, Dry Houses, Wa- 

ter Gas Generators, and for all pur. 

poses where Dry Steam is necessary. 

KEYSTONE ENCINE AND MACHINE WORKS, 
Fifth and Buttonwood Streets, Philadelphia, 


Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt 8t., N. ¥. 
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~— TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 
ZG in Use, Over 2,500. 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
=. in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for Driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. address, BUCKEYE ENGINE CO., 
{0 TELEPHONE BUILDING. \ 


Salem, Ohio. 
SALES igeyre; W L' SIMPSON, N. W. ROBINSON, 154 Washington St., Chicago, Ill. 
18 CORTLANDT STREET, N. Y.f ROBINSON & CARY COMPANY, St Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sele Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland. ani Virginia 





RENEWABLE SEAT GATE, STOP.“ CHECK VALVES 


ALSO MANUFACTURERS OF 


DUPLEX WATER FILTERS, BOILER PURIFIERS. zie 
RETURN STEAM TRAPS, STEAM PUMPS, ‘S 


AND 


~PUMP GOVERNORS..,, 
SEND For GiRGULARS 


» ALBANY STEAM TRAP CO.ALBANY,N.Y. 








66 
OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 
83d & Walnut Streets, 151 Monroe Street, 
Philadelphia. Chicago. 


New York Agency,18 Vesey St, 


35,000 SOLD. 


Many New Improvement 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 
OR GASOLINE. 


COMBINED 
be “OTTO GAS ENGINES AND PUMPS 
Consume 25 to 75 Per Cent. Less Gas than ANY 








GAS GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 
\ Expense one cent an 
hhour per horse power 
hand requires but little 
attention torun them 
Every Engine 
Guaranteed. Full 
—s ulars free by mail 
fention this paper. 


~VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


The Almond Coupling 


NEW quarter turn 

ception” to replace 
quarter turn belts and 
bevel gears. 


T. R. ALMOND, MFR., 
83 and 86 Washington Street 



























NOISBLESS 


BROOKLYN, N. ¥. 


ATKINSON CYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank-shaft. 
expanding the charge to more than the original volume, 
driving out al/ the products of combustion, and giving a 
working stroke at every revolution and in half the time re 
quired by any other engine. Send for Illustrated Circular. 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, 


Complete 
Steam Plants, 


Engines, Shafting, Hangers, 

oD oD oD 
Pulleys and Boilers. 
THe Lane & BOoDLEy Co., 


CINCINNATI, O. 


LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 
DEIPPING AND SPATTEBING. 


A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the 
lubrication of machinery. Works 
F \equally well in every possi le position. 


Lackawanna Lubricating C0,, 


41 Coal Exchange, Scranton, Pa. 


other Gas Engine doing the same work. 














SPECIAL LIST. 


MACHINE TOOLS 


NEW AND SECOND-HAND IN STOCK. 


New Pattern Uprtehs. Bovtag and Turning Mill, 38 in. swing. 
New Pattern Crank Motion Shaper, 15 in. Adjusts able Stroke. 
New Patte wig Geared Shaper, 24 in. Stroke, extra weight and 


powe 

New P tan Radial Drills, 3,4 and 5 ft. arms, extra weight 

and power. 

Engine Lathe, 52 in.x36 ft., triple geared, screw feed, cross 
feed, complete with chuck. Good order 
Low price 

$2 in.x18 ft., Standard pattern, extra weight 
and power. Spindle 4 in. Cone 18 in Ie It 


4in new 
atin. x16 ft., ditto 
— New Haven, complete, fair order, 


Engine Lathe, 
Engine Lathe, 


~ che 
Fitchburg Engine Lathes, 14,16 and 18 24, 30 and 36 in. swing, 
different length beds, new 
Hendey, ditto, 14, 16 and 18 in. swing, new 
Prentice, ditto, 12,15 and 18in. * new. 
Ames, ditto, 13 in. swing, 6 ft. beds, complete, new, special 
low prices. 
Planer, 76 in. wide 54 in. high, 25 ft. long, two belts, auto 
feeds. Good order, price low. 
do 24in.x7 ft., New Haven. 
do 24in.x6 ft., Powell, modern style 
Shaper, 15 in stroke Friction, Hendey 
Drills, 4 Spindle Gang, ares & W hitney, 
do 3 iarvin’s, 
do 20in. Pratt & whitney, 
do _ Prentice Bros., 20-21-25-28 and 82 in. complete. 
Screw Machine, Smallest size with wire feed, Brown & 
Sharpe's, Al order 
Milling Machine, Lincoln, good order, cheay 
Profiling Machine, Two spindles, good order, cheap 
Pipe Machine, heavy pattern, cuts 6 in. pipe, with dies and 
countershaft, good order, cheap 
Moryan, 800 lbs. Steam Hammer, good order, 





Good order, cheap. 
Good as new. 

Al order 

Al order 

good order 

good order 












Send for September Complete List. 


J. J. McCABE, 


TT, 68 Cortlandt Street, 
NEW YORK, 


N. Y. Mach’y Warerooms. 











[SARE & TURNING MILLS 
TURRET MACHINES. 


AT HE 





Bripcerport Macuine Toot Works. 
E.PButtarp.Propr. Bripocerort.Conn. 





PHILADELPHIA, PA. 



















MANUFACTURERS 8 
___ OF IMPROVED | 
CORLISS; STEAM ENGINES 
in FULL big . 
For Cemecete Pray tse 


Eclipse Corliss Engine, 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING 
MACHINERY. | 


Send for Special Circular. 


SOUTHWARK FOUNDRY i WAGHINE CQ., PHILADELPHIA, PA. 














ContTRA 
TAK 


cTs 
EN 





“FIG COMPANY piers 


WAYNESBORO, PA, 














ya GENUINE “CORTAS 3S.” 








SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC ENGINE. 


ALSO BUILDERS OF 
Blowing Engines, Reversing Engines, 
Centrifugal Pumps, Accumulators, 


Hydraulic Cranes, 
Boilers, ‘tanks, etc. 













H&ISTS, 


INING MACHINERY 








PHILADELPHIA CORLISS TT 


Catalogues Mailed on Application. 
Non- 


Condensing. 


Superior 
Design, 
Workmanship 
and Finish. 


Condensing. 


Triple 
and Quadruple 
Expansion, 


Best Material. 
HIGHEST 
EFFICIENCY 
GUARANTEED. 


PHILADELPHIA ENGINEERING WORKS, 


LIMITED, 
Mifflin and Meadow Sts., PHILADELPHIA, PA 


Horizontal 
Vertical. 


or 














If you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMENT 


You will make a } THE MORTO Light- 


mistake that will ning 
cost you Key-Way Cutter 1s the only ma- 
money. chine on the market 
that will cut a Key- 
Way and make a Key 


tofitit. Mr. Geo. New- 
comb, Sale 2m, Mass., says as fol- 
lows: he Key- maker is a 


wonderful attachment, making 
keys faster than a man can cut 
Hm off the steel for it. The Key- 
ll, way Cutter does a piece of 
22’ work in fifteen minutes 
which requires my man 
seven hours to accomplish 
by hand.” We build machines with stroke varying from six 
inches to five feet, and cutting from the smallest Key ways to 


six inches wide. MQRTON MFG. CO., Muskegon, Mich. 
Formerly of RomEo, Micu. 


The Improved Ball engine 


4 Ac 
Sy Process ans. 
RACUSE. 








STRICTLY NOISELESS AND MORE 
DURABLE THAN STEEL. 
atentees and Sole Manufacturers 
THE NEW PROCESS og HIDE co.. 
YRACUSBE, N, Y., U. 








AS 
THE BALL & WOOD CO. 
Office, 15 Cortlandt St., New York, 


BUILT BY 


Is superior in DESIGN, FINISH and WORKMANSHIP, In 
REGULATION and ECONOMY it has no equal. Built with new 





tools, from new patterns and after long experience, it should 
and DOE» mark the latest step in steam engineering. 
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BROWN & SHARPE MF6. C€0,,| | 


PROVIDENCE, R. I. 
THE No 1 UNIVERSAL MILLING MACHINES 


are made in lots of 100,and by the 
use of expensive special tools much 
greater accuracy has been attained in 
their construction than can be reached 
by the usual methods of manufacture. 
The importance of the greatest at- 
tainable accuracy in tool making ma- 
chines is appreciated by mechanics. 





Ss. A. SMITH, 


Western Representative, 


23 So. Canal St., CHICAGO, ILL, 











NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TO@LS. 
SLOTTING MACHINES. 


In sizes from 64-inch stroke to 54-inch stroke. 
Cutter-bar counterbalanced and provided with 





quick return motion. Feeds are longitudinal, 
transverse and circular, all automatic. 

Special Iron and Steel-working machinery for 
all classes of machine shops. 

Correspondence solicited. 


ae NEW YORK, CHICAGO, 
~~ oe on 136 & 138 LIBERTY ST. PHENIX BLOG, 
, PHILADELPHIA, PITTSBURGH, 


705 ARCH ST. LEWIS BLOCK, 








THE YALE & TOWNE MFGCO., 
STAMFORD CONN 
NEW YORK. CHICAGO.PHILA.BOSTON 


JENKINS STANDARD PACKING will pack a joint, no saatite See rough or uneven 
scoam and heat on JENKINS STANDARD PACKING “°° ii joincs!atssi™ “? 
ccs Ms omsneed Ye JENKINS STANDARD PACKING "s"™ 
hard as, and will a % tons as metal itself, JENKINS STANDARD PACKING 


does not ROT or BURN OUT. JENKINS BROS., New York, Philadelphia, Boston & Chicago. 


THE LODGE & DAVIS MACHINE TOOL CO., Works: CINCINNATI, OHIO. 
sviocrs or MACHINE SHOP OUTFITS. 
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Standard Engine Lathe, with Turret on Shears, (¢®~ See Advertisement on Page 16. 





OUR KLINE OF SCREW MACHINES. 





No. 3 Screw Machine. 


=~ . ats = 
No. 00 Screw Machine, for Bench. No. 1 Screw Machine. No. 2 Screw Machine. 


Can Furnish with or without Wire Feed. 


THE CARVIN MACHINE COMPANY, 


Manufacturers of; and Dealers in, all kinds of 


MACHINERY «0 MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 
Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 


Plants for Manufacturers of Sewing Machines & Electrical Goods. 
GEAR-CUTTING AND MILLING IN ALL IFS BRANCHES. 


Laight & Canal Sts. (Catalogue sent on Application. } NEW YORK. 


THE PRATT & WHITNEY CO., 


HARTFORD, CONN., U. & A. 

Ask those who wish to reduce expense in manufacturing to 
try Holders with Inserted Cutters, instead 
of Forged Tools, in Lathes and Planers for Turning, 
Threading, Shaping, and Boring Metals. The cutters are 
inexpensive and may be sharpened by grinding without 
ee changing the form. 


CIRCULARS AND PRICES FURNISHED 
UPON APPLICATION. 


THE BILLINGS & SPENCER C0,, 














HARTFORD, CONN., U. S. 


MANUFACTURERS OF 


aq BILLINGS’ PATENT 
a BEAM CALIPER, 


The construction of the Caliper is such that it 
protects the scale from wear and abrasion. The 
scale is divided to 64ths on one side and the other to 100ths 
ofan inch, The graduation is accurate and the finish of the 
tool is first-class in every respect, Cut represents Caliper one=- 
half size. 


Drop Forgings of Bronze, Copper, Iron and Steel of all descriptions. 
London House: CHAS. CHURCHILL & CO., Limited, 21 Cross Street, Finsbury, London, E. C., England. 


WARNER & a” tie") TRE METROPOLITAN AUTOMATIC INTECTOR 


TO START, —Open Valve K. 
TO STOP .—Close Valve K 














SF O.c7, 








VALVE CHUCK 


BRASS WORKING - MACHINERY. THE LAIDLAW & DUNN CO. 


CINCINNATI, O., 1, 4, "91. 


ILLUSTRATED CATALOGUE ON APPLICATION. 





The Hayden & Derby Mfg. 
111 Liberty St., New By City 
GENTLEMEN :—In’ response to yours of the 2nd, we desire to 
say that we have sold a number of your Metropolitan Auto- 
matic saperors, with pumping nogodbng oe manufactured by us, 
and in all cases they have given the very best of satisfaction. 
They are simple in construction and a veey reliable. 


7 eR OBERE LAIDLAW, Pres. 


‘|The Hayden & Derby Mfg. Co., 


NO. 111 LIBERTY ST., NEW YORK, 


- Ae 


Jute, Photographs 





Manufacturer of ENGINE LATHES 
and Prices furnished on application. 
2 2 Lowell, Vass., U. 


from 16 to 48 in. swing. 








, Key-Seating Machines J. M. ALLEN, Presrpenr. 


= and 20 i in. Drills Wo. B. FRANKLIN, VICE-PRESIDENT. 
A SPECIALTY. F.B 
SEND FOR LIST OF 


New and Sccond-Hand 


ny Lathes, Planers, Drills, 
or anything in Machinists’ 
-— Tools or Supplies. 


W. P. DAVIS, 


rants a N.Y. 


DLANERS SPUR CEARED > 
SPIRAL GEARED. 


MANUFACTURED BY 


The G. A. GRAY CoO., 


479 Sycamore St., CINCINNATI, 0.  _<i==—=————-=e Og Bs | 


. ALLEN, SEconp VIcE-PRESIDENT. 


J. B. PIERCE, Secretary & TREASURER. 





fof fovery [kind] and [al [sizes, [ready | made for] 
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| TORRINGTON, Cn 


\CTURERS OF 


eas 


Mam) \SENOfOR ¢ oun Gx Catat OGUE- 








24" Pi lar Riis, 15” Pillar Shaper. 


25” Pillar Shaper. 











Resciatonr A 


APS & DE 


J.M.CARPENTER & 
PAWTUCKET.R.I. 


= SILL 








